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(57) PecjDepar: 

nenTHflHoe npon3BOflHoe o6li^gm cjaopMynbi I 

X- Y-NH-(CH 2 ) r -G 

nnn ero cjDapMaueBTMMecKH npneMJiewaa 
conb, hjih ero conbBaT, rAe 3HaMeHi/m X, Y, r, 
G yKa3aHbi b n.1 cfcopwiynbi H3o6peTeHHfl, 



KOTopoe MO>KeT HafiTM npuMeHeHne npn 
MHrn6npoBaHMH TpoM6nHa y MneKonMTaKJinero. 
OnwobiBaeTCfl Taioxe cnoco6 hx nonyMeHUfl, 
cj3apMKOMno3Mi4Mfl m cnocoG HHrn6npoBaHMfl 
TpoM6nHa y iwneKonnTaioLnero. 4 c. m 2 3.n. 
cp-Jibi, 2 Ta6n. 
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(54) PEPTIDE DERIVATIVES, METHOD OF THEIR SYNTHESIS, PHARMACEUTICAL COMPOSITION AND 
METHOD OF THROMBIN INHIBITION IN MAMMAL 



(57) Abstract: 

FIELD: chemistry of peptides, pharmacy. 
SUBSTANCE: invention relates to peptide 
derivative of the general formula (I): 
X-Y-NH-(CH 2 )2~G or its pharmaceutical^ 
acceptable salt or its solvate where values 
X, Y, r, G are given in p. 1 of the 



invention claim. Compounds can be used for 
inhibition of thrombin activity in mammal. 
Invention describes also method of synthesis 
of these peptides, pharmaceutical 
composition and method of inhibition of 
thrombin activity in mammal. EFFECT: 
improved method of synthesis and thrombin 
inhibition. 6 cl, 2 tbl, 92 ex 
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Haoroyimee i/t3o6peTeHne othocmtch k 

MHrM6HT0paM TpOMCHHa, KOTOpbO MCnOJ1b3ytOTC51 

KaK aHTHKoaryji^HTbi y MneKoni/iTatoiAHX. B 

HaCTHOCTM, OHO OTHOCMTCfl K neflTHAHblM 
npOH3BOflHblM, 06fiaAaiOLl^HM BblCOKOfi 

aHTMTpOMBOTHHeCKOM aKTMBHOCTbK), 

aHTMKoarynflHTHOM aKTMBHOcrrbio h nepopanbHOM 
©nofiocrynHOCTbto. 

npoL^ecc KoaryrmL\nu kpobm, TpOM0"o3, 

Bbl3blBaeTCfl KOMflJlGKCHblM npOTeOJlMTHHeCKUM 

KacKaAOM, npnBOAflU4MM k o6pa30BaHHK> 
TpOM6MHa. TpOM6HH npoTeonnTMHecKM 
yHMMTo>KaeT aKTMBai^nK) nenTHflOB M3 Aa-Ljenefi 
m Bp-i4enetf 4>n6pnHoreHa, KOTopbifi pacTBopnivi 
b nna3Me kpobi/i, HHHui/mpy* o6paaosaHne 
HepacrBopMMoro apn6pnHoreHa. 

AHTMKoarynflUMM o6bNHO A°CTnraioT nyTewi 
BBeAeHMH renapMHOB \a KyMapwHOB. 

napeHTepanbHbm cfrapiviaKonorHHecKMM 
KOHTporib Koaryjifli^nn m TpoM6oaa ocHOBaH Ha 
MHrn6kipoBaHHu TpoMO*nHa 3a cner 
Mcnorib30BaHMfl renapMHOB. TenapMHbi kocbghho 
B03AeficTByK)r Ha tpom6mh nyiew ycKopeHHfl 
HHrnGnTopHbix BOSAe^CTBMCi 3HAoreHHoro 
aHTnrpoM6MHa-lll (maBHbitf <$M3HonoruHecKMfi 
HHrnOnTop TpoMDVina). nocKonbKy ypoBHM 
aHTMTpoM6MHa-lll 3 nna3Me M3MeHnioTOJi n BBHAy 
Toro, mto rpaHUMHaa nosepxHOCTb TpoM6"MHa, 

nO-BHAlUMOMy, pe3MCT©HTHa no OTHOUJeHHK) K 

STOMy KocBeHHOMy MexaHH3My, renapuHbi Moryr 
6biTb Heacfrcbeicn/iBHbiMH. TaK KaK aHariM3bi no 

KOaryjiqi4MM CMWTaiOTCfl SCfxjjeKTHBHblMM n 

6e3onacHbiMH, ypoBHn renapnHa Aon>KHbi 
KOHTpoJiMpoBaTbCF c noMOLL|bK> aHajiM30B no 
Koaryji^qMM (ocooeHHo onpeAeneHwe 
aKTMBupoBaHHoro napi^nanbHoro 
rpOM6onjiacTMHOBoro BpeMeHU /APTT7). 
KywapuHbi npenflTCTByioT reHepai^nn TpOM6"HHa 
3a c^eT SnoKupoBaHMfl nocrrpaHcnfmnoHHoro 
raMMa-Kap6oKcnjinpoBaHMfl b CMHreae 
nporpoivi6MHa n Apyrux npoTei/iHOB 3Toro Tuna. 
BcneACTBue CBoero MexaHH3Ma, BOSAetfcTBwe 

KyMapHHOB MO>KeT npO^BJlflTbCfl TOJlbKO 

MGAn©HHo, cnycTa 6-24 h nocne BBefleHWfl. 
Eonee Toro, ohm aBnaioTCfl HeceneKTWBHbiMi/i 
aHTMKoarynflHTaMH. CjieAOBarenbHO, KyMapuHbi 

TpeOyJOT KOHTpOJlMpOBaHMfl C nOMOQ^bK) 

aHann30B no Koarynj^MM (ocoSeHHO aHanwa 
npOTpoM6MHOBoro BpewieHM /PT/). 

B HacTOflii^ee Bpewi^ Bbipcc MHTepec k 
He6ojibiiiMM cnHTGTHMecKUM nenTMAaw. KOTopue 

pacn03HaKDTCH npOTeOJlMTMHeCKMMH 

c£epMeHraMH TaKHM oopa30M, mto m 

npupoAHbie cy6cTparbi. TpunenTMA-anbAernAbi, 
TaKne, KaK D-Phe-Pro-Arg-H, 

Boc-D-Phe-Pro-Arg-H, D-MePhe-Pro-Arg-H, 
Bajuszetal. , J.Med.Chem., 33, 1729-1735 
(1990), noKa3biBaioT cwibHoe npaivioe 
HHrn6kipoBaHne rpoM6MHa. HeAaaHne 
KnuHMHecKne HccneflOBaHwsi, KOTOpbie noKa3ann, 
hto D-MePhe-Pro-Arg-H cynbcpaT HBnjieTCfl 
aHTHKoaryn^HTOM y nKOAetf , onucaHbi Simoons m 
Ap., Circulation, 90, 1-231, Abstr. 1241 
(1994). MHoroMncneHHbie nccneAOBaTenn 
cnHTe3npoBann aHanoru b nonbiTKe nonynnTb 
0>apMai4eBTH^ecKMe areHTbi, KaK, Hanpniviep, 
Shuman m AP-, J.Med. Chem., 36, 314-319 
(1993). B naTeHTe CLUA N 4346078 npwBOAWTCfl 
pjiA aHTHKoaryn^HTHbix nenTHAOB, coAep>Kamnx 
anviaTHHOByio (1 -aMMHO-4-ryaHMAMH6yTaHOByK>) 
rpynny. AriyaTMHOBbie nponsBOAHbie n 
poACTBeHHbie coeA^iHeHMfl onucaHbi KaK b 
PCT-3aflBKe c HoiviepoM Me>KAyHapoAHoPi 
nyoViUKau.kiw BOUC 93/11152, TaK \a b 
eBponeMCKofi sa^BKe Ha nareHT, nyojiHKau.itfl N 



601459 ot 15 nsoHfl 1994 r. TaKUie coeAHHeHna 
otji m h aioTcn ot npeAUJecTByfoiAero pflA^p b 
kotopom anviaTMHOBbie coeAHHeHna He 
coAep>KaT KapdoHMJibHoPi rpynnu, MMewLAe^cn b 
noAo6Hbix coeAMHeHMAX c Arg-rpynnoCi. 

5 XoTE renapMHbi m KyiviapuHbi ABriFiKJTCJi 

3cjDcf3eKTMBHbiMM aHTHKoarynflHTaiwiM, Bee eu\e He 
noflBunocb neKapcTBeHHoe cpeACTBO Ha ocHOBe 
M3BecTHbix TpunenTMA-aribAernAOB, HecMOTpa 
Ha coxpaH^ioL^yicca nepcneKTUBy fln^ 3Toro 

10 KTiacca coeAMHeHwfi, noaTOMy cymecTByeT 
Heo6xoAHMOCTb b aHTMKoarynflHTax, KOTOpbie 

CeneKTMBHO B03AePlCTByiOT Ha TpOMGHH M ; 
He3aBHCMMO OT aHTHTpOM6MHa-lll, OKa3blBatOT 

MHrn6wpyfOLnee bo3 Ae ^ ctbm e BCKope nocne 
BBeAeHMJi, npeAnoHTMTeribHo oparibHbiM nyTeiw, 
<ts m He MHTepcJ^epMpyroT c nn3MCOM crycrKOB 
kpobm, Heo6xoAHMoro Ana noAaep>KaHHfl 
reMOCTa3a. 

HacTOALAee n3o6peTeHne KacaeTca 
o6Hapy>KeHMR Toro, mto coeAMHeHUFi no 
HacTOflineMy nso^peTeHMio, TaKne, KaK 
20 yKa3aHHbie HM>Ke, fiBJifikDTca cunbHbiMM 

KHrn6nTopaMki TpoiwCuHa, wioryT niweTb BbicoKyio 
o^ioAocrynHOCTb npn nepopanbHOM BBeAeHnn. 
Kpoiwe Toro, HeKOTopbie coeAMHeHuifl no 
HacTOflii^eMy M3o6"peTeHHK) TaiOKe MoryT 
BbisbiBaTb MHrnGnpOBaHMe qbaKTopa Xa, 
KOTOpbiPi BOBjieKaeTcjq b KoaryrmHTHbM KacKafl. 

CneAOBaTeribHO, nepBbiM o6beKTOM 
HacToamero naoGpeTeHUJi y?afuiKDTcfl HOBbie 
nenTHAHbie npon3BOAHbie, Korapbie fiBnsiKDTC^ 

CMflbHblMH MHrUGMTOpaMU TpOMOVlHa, 

30 npuroflHbiMM b KanecTBe aHTMKoarynfiHTOB. 

flpyrne o6-beKTbi, npn3HaKM v\ npewviymecTBa 
6yAyT flCHbi cnei^nanncTaM na HwxecneAyfomux 
onucaHnw n c|Dopiviy/ibi M3o6peTeHH^. 

HacTOHinee M3o6peTeHne othocmtc51 k 
MHrn6npyKDLAeMy tpom6mh coeAMHeHMfo, 
35 MMeJOii^eiviy (|)opMyjiy I, 
X-Y-NH-(CH 2 )r-G, (I) 

rAe X o6o3HaMaeT nponnHun; 
roMonpojiMHun; R m -(CH2)g-NH-CH2-C(0)-, 
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I II 

X_CCH > -C C- 

2*1* 





rAe R d - Kap6oKcn nnn MeTuncynbcjDOHMri; 

R e - NHR C , NHCOR c HJ1M NHCOOR c , rj2,e 
R c - C 1 -C 10 anKMn > C3-C 8 L4HKnoanKH/i \ah\a 
(C 3-C 8 )L^WKnoariKnn(C 1 -C6)ajiKHJi c 4-10 
aTOMarvin yrriepoAa; 

T - Ca-CsUHKnoajiKi/iJi, C<]-C B amv\n, 
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a = 0, 1 mjim 2 m 

Q o6o3HaMaeT -OH, Gi-C4anKOKCM mjim NH-A; 
A - BOflopoa; C-j-^ajiKMn, R"S02-, 
R"OC(0)- ( R"C(0)-, R n C(0)- linn -(CH 2 ) g -R m ; 
g = 1, 2 mjim 3; 

B - BOflopoflMJin (Ci-C 4 )-ariKM/i; 

R' - boaopoa nriM (Ci-C4)-ariKMJi; 

R" - C-|-C4anKwn, Ci-C4nepcf)ropariKnn, 
-(CH 2)d-R m , HJin He3awieii^eHHbiM mjim 
3aMeiueHHbi« apun, r^e apmi o6o3Haqaer 
cjDeHun, Hacjnwi, 5- mjim 6-HJieHHoe 
He3aMeLi^eHHoe mjim 3aMeLneHHoe 

apoMaTutnecKoe rerepouMK/MHecKoe KOJibup, 
c0Aep2Kaaj.ee oamh mjim A^a reTepoaTOMa, 

KOTOpbie flBJlfllOTCfl OAMHaKOBbIMM MJIM pa3HblMI/1 

m KOTopue Bbi6paHbi H3 cepbi, KncnopoAa n 
a3ora, mjim 9- mjim 10-HneHHyjo, HesawemeHHyio 

MJIM 3aMeiHeHHyiO KOHASHCMpOBaHHyK) 

6MU,MKJiMHecKyK) apoMaTMMecKyio 
reTepouiMKjiMHeGKyK) rpynny o oahmm mjim ABywm 
reTepoaTOMaiy/in, KOTopbie HBJiaioTCfl 

OAHHaKOBblMM MflM pa3HblMM M KOTOpbie 

BbiSpaHbi M3 cepbi, KncnopoAa mjim a3CTa; 

R m - -COOR b , S0 2 (C 1 -C 4 )-anKMJi l -SO3H, 
-P(0)(OR b ) 2 mjim TeTpa30Ji-5-Mn; 

R n - -COOR b mjim Terpa30ji-5-MJi; 

Ka>KAbiPi R b He3aBMCMMo Apyr ot Apyra - 
BOAOpOA mjim Ci-C4ariKMJi; 

d = 1, 2 mjim 3; 

m = 0, 1 mjim 2; 

n = 1 mjim 2; m 

Z - boaopoa, C r C 4 ajiKMn, C 1 -C 4 aJiKOKCM ! 
ruApoKCM, rajioreH mjim R a S02NH, rAe R a - 
C i-C4ajiKMJi; 

Y o6o3HanaeT: 
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rAe R g - Ci-C6ajiKMJi, Ci-Cau.MKJioanKMJi mjim 
- (CH 2 ) p -L-(CH 2 ) q -T'; 

R p - BOAopofl, Ci-C6anKMn, 

C 3 -C a i4MKnoariKMn mjim -(CH 2 ) p -L-(GH 2 ) q -T'; 

ta© P = 0, 1, 2, 3 mjim 4; 

L - CBfl3b, -O-, -S- mjim -NH-; 

q = 0, 1,2 mjim 3; 

T' - BOAOpOA, Cl-C4aJ1KMJ1, 

C s-CsUHKnoanKMJi, -COOH, -CONH2 mjim Ar, 
rae Ar ooo3HaHaeT He3aMeu4eHHbiM mjim 
3aMem,eHHbiM apMJi, rAe apMJioM flBnaeTCfi 
cjDeHMJi, HacpTMJi; 5- mjim 6-HJieHHoe 
He3aMem,eHHoe mjim 3aMemeHHae 

apoMaTMHecKoe reTepou,MKnMMecKoe KOJibuo c 
oahmm mjim ABywifl reTe poaTo m a m m , KOTopbie 

ABJlfllOTCfl OAMHaKOBbIMM MJIM pa3HblMM M 

BbiopaHbi M3 cepbi, KMcnopoAa m a30Ta; mjim 9- 
mjim 10-HJieHHyto HesaMemeHHyio mjim 
3aMeLU,eHHyio kohashcm pOBaH Hyio 
6ML4MKJiMMecKyKD apoMaTMMecKyio 
reTepoL^MKriMMecKyio rpynny c oahmm mjim ppyMn 
reTepoaTOMaMM, KOTOpbie HBJiflioTCfl 

OAMHaKOBbIMM MJIM pa3HblMM M Bbl6*paHbl M3 

cepbi, KMcnopoAa m a3cra; 
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R Y - -CH 2 -, -O-, -S- mjim -NH-; 

R Z - CBfl3b MJIM BMecTe C R Y M TpeMJl 

coceflHMMM aTOMaMM ymepofla o6pa3yeT 
nacbimeHHoe Kapooii,MKnMMecKoe KOJibLjo M3 5-8 

aTOMOB, npMHeM OAHMM 3TOMOM MO>KeT 6*blTb 

-O-, -S- mjim -NH-; 
r = 1, 2 mjim 3 m 

G - ~(CH 2 ) S -R, rAe s = 0-5; 
-CH=CH-(CH 2 ) t -R, rAe t = 0-3; mjim G 
o6o3HanaeT 

E <CH > -R " ^\^^\ C n > -R 




H H 

rAe D m E Ka>KAbiM He3aBMGMMO Apyr ot 
Apyra - N mem CH; 
k = 0 mjim 1 ; 
b = 0 mjim 1 ; 

M o6o3HanaeT S, kmcjiopoa mjim NH; 
Ka>KAbii^ W He3aBMCMMO ooosHanaer N mjim 
CH; m 

R o6o3HaMaeT 



NH NOH 

II II 

H -C-NH -C-NH 

2 2 

G o6o3Ha«-jaeT 



nnki 



~HH 



II 

-C-NH 



~^v_ MXIM y ^ H; 

m rAe or OAHoro ao Bcex HesaMeiAeHHbix 
aTOMOB yrnepoAa apoMaTMHecKoro mjim 
reTepoUjMKJiMMecKoro KOJibL^a: 

MoryT coAepKaTb cJdtop 3 KanecTBe 
saMecTMTerif?; 

mjim ero cjDapMau,eBTMHecKM npMeMJieMoC^ 
cojim; mjim k cpapMai^eBTMMecKM npMeMneMOMy 
cojibBaTy yKa3aHHoro coeflMHeHMfl mjim ero cojim; 

npM ycnoBMM, hto A He o6o3HanaeT BOAopofl 
mjim TpeT-6yTMJiOKCMKap6oHMJi, KorAa G 
o6o3HanaeT -(CH 2 ) S -NH-C(NH)NH 2) Y 
o6o3HaMaeT HesaMeu^eHHbiM nporiMHMJi 
(R p f?BjifleTCH BOAopoAQM) m T o6o3HaHaeT: 
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z 

m npM ycnoBMM etAe, mto R He ^BJifleTCfl 

aMMHO MJIM ryaHMAMHO, 

KorAa r = 1 m s = 0; 

m npM ycnoBMM, A^nee, hto A He o6o3HanaeT 
boaopoa, C 1 -C 4 anKMJi, MeTMncyjibc^oHMJi mjim 
-(CH 2 ) g -R m m KorAa G o6oaHanaeT (CH 2 ) S -R, 
rAe R 0603 Han aeT 
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HH NH 

!■ HJ1M H 

-C-NH -NH-C-NH 

2 Z 

Y o6o3HaqaeT 

□ : 

N 1 C 

HeaaMemeHHbM nponnHun (R p = BOfiopofl) 
mjih 4-rnApoKCnnpojiMHMJi (R p =OH), R' 
o6o3HanaeT boaopoa; 

T o603HaHaeT miKnoreKCMJi u Q o6o3HanaeT 
- NH-A; 

n npn ycnoBnn eu^e, hto R m S0 2 He 
o6o3HaMaeT apMrtcynbcfcoHMn, KorAa G 
o6o3HaMaeT -(CH^Jg-R, rAe R o6o3HanaeT 

NH 
II 

-NH-C-NH , 

2 

Y o6o3HaHaeT He3aMei_i^enHbM nponnHMJi 
(R p flBrmercK boaopoaom) nnn 
4-MeTM/iTMonpojinHnn (R p oo"o3Ha«-iaeT - SCH 3 ) 
\A Q o6o3HanaeT - NH-A; 

m npn ycnoBi/in eu^e, qro A He o6o3HaMaer 
R"S02-, Korfla G o6o3HanaeT 

2 b 

T o6o3Ha«-iaeT (C-i-C8)-ajiKHJi, 



M/1M 




2 

n Q o6o3HaMaeT - NH-A. 

KoHKpeTHaa rpynna BbiLueyKa3aHHbix 
coeAHHeHUM cf)opMynbi I BKnjoMaeT TaKwe 
coeAHHeHUfl cpopwiynbi I, rAe 

X o6o3HanaeT nponnHun, roMonpc-jwHun; 




T o6o3Hanaer 
C ^CsanKUJi, 



C 3 -C s l; m Knoan Kun , 



MJ1M 
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A - BOAopoA, Ci-C4ariKnn, R"S0 2 -, 
R"OC(0)-, R"C(0)- nnn -(CH 2 ) g -COOH; 
g = 1, 2 nnn 3; 

B - boaopoa mjim C-|-C4ariKnn; 

R' - boaopoa hjih Ci-G4anKnn; 

R" - Ci-C4anKMn, C 1 -C 4 nep4)TopajiKMJi I 
-{CH 2 ) d -COOH n-nn He3aMeLAeHHbiM mjim 
saMeu^eHHbiw apun, rAe apun o6o3HanaeT 
4)eHnn, Hacjyn/in; 5- hjim 6-HJieHHoe 
He3aMetMeHHoe unw 3aMeiiieHHoe 

apoMaTtmecKoe reTepounKn^MecKoe KonbL^o c 
oahmm nnn AByMfi rerepoaTOMaivin, KOTopbie 

flBJlflKTrCH OAMHaKOBbliWM MJ~IM pa3HblMH \A 

Bbi^paHbi M3 cepbi, KucnopOAa n a3ora; unw 9- 
mjim 10-MneHHaa, HesawemeHHafl nnn 
3aMeineHHaa KOHAeHcnpoBaHHa« 
6nL\MKnnMecKafi apoMaTMMecKaa 
reTepounKnuMecKaa rpynna c oahmm v\nv\ AByMfl 
reTepoaTowaMw, Koropwe nBntwoTcn 

OAMHaKOBblMH MjlH pa3HblMH H Bbl6npafOTCfl 

cpeflu cepbi, Kucnopofla m a30Ta; 
d = 1 , 2 uriM 3; 
m = 0, 1 nun 2; 
n = 0, 1 mjih 2; m 

Z - boaopoa, C 1 -C 4 anKnn l C 1 -C 4 ariKOKCM, 
ruiApoKCM, ranoreH mem R a S0 2 NH, rAe R a - 
C i-C4anKnn; Y o6o3HaqaeT: 
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a - 0 hjih 1 ; 

Q - -OH, Ci-C 4 anKOKCM mjim - NH-A; 



rAe R g - C-i-CeariKnn, C3-C3i^MKJioanKMn mjim 
- (CH 2 )p-L-(CH2) q -T'; 

R p - boaopoa, Ci-CsanKMJi, 
C 3 -C 8 i4MKnoajiKMn win -(CH2) p -L-(CH2)q-T'; 

rfle p = 0, 1 , 2, 3 ujih 4; 

L - CBfl3b, -O-, -S- nni/i -NH-; 

q = 0, 1 , 2 mum 3; M T 1 - boaopoa, 
C v C 4 anmn, Cg-CsUHKnoanKnn, -COOH, 
-CONH 2 nnn Ar, rAe Ar - He3aMei4eHHbifl nnn 
3aMeL4eHHbii^ apun, rAe apun o6o3HanaeT 
cpeHMn, Hac^Tun; 5- unw 6-MneHHoe 
H83aMe!4eHHoe nnn saiweiAeHHoe 

apoMaTMHecKoe reTepoi^nicnuHecKoe KOJibu,o c 
oahmm mjim AByMfl reTepoaTowiaMM, KOTopbie 

flBflJIIOTCfl OAHHaKOBblMM MJ1H pa3HblMM M 

KOTopbie Bbi6paHbi \az cepbi, KucnopOAa n asoia; 
Mfin 9- urin 10-MJieHHan He3aMeL^eHHa3 mjih 
3aMea\eHHa?i ko h Ae h ch po Ba h h a^ 
6nunKnnMecKafl apoMaTHHecKaa 
reTepom^KnuHecKayi rpynna c oahmm mjim AByMfl 
reiepoaTOMaMM, Koropwe ABnfliorcH 

OAMHaKOBbIMM MJ1M pa3HblMM M Bbl6paHbl M3 

cepbi, Kuc/iopoAa m a30Ta; 

rY _ _ C h 2 . mQmf -s . „ nM _ NH _ ; M 

R Z - CBfl3b MflM BMecTe o R Y m TpeMy? 
coceAHMMM aTOMaMM ymepoAa o6pa3yeT 
HacbiLAeHHoe KapoouMKnunecKoe Konbi4o c 5-8 

arOWiaMM, OAMH aTOM 143 KOTOpblX WIOJKeT 

npeAcraBJiflTb co6o^ -O-, -S- mjim -NH-; 
r = 1 mjim 2; m 

G - ~(CH 2 ) S -R, rAe 3=0-5; -CH=CH-(CH 2 ) r R, 
rAet = 0-3; 
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rfle DmE Ka)KAbiM HesaBHcwMo - N wnw CH; 

k = 0 nnn 1 ; 

b = 0 nnn 1 ; 

M - S, 0 nnn NH; 

Ka>KflbiM W He3aBMcnMO - N mjim CH; M 
R o6o3HanaeT -NH2 

NH NOH NH 

II II II 

-C-NH -C-NH MflM — NH— C— NH ; 

2 2 2 

mjim \ax cjDapMaueBTMMecKM npneMneMbie 
conn; wnn ejaapMaLjeBTnHecKn npneMneMbie 
cojibBarbi BbiLueyKa3aHHbix coeAMHeHMM nnn nx 
conn; 

npn ycnoBMM, mto A He ooosHanaeT BOAOpOA 
nnn TpeT- 6yTnnoKCMKap6oHnn , Kor^a G 
ooosHanaeT -(CH 2 )s-NH-C(NH)NH 2l Y 
He3aMemeHHbi^ nponnHnn (R p - boaopoa) n T 
o6o3HaMaeT 



n npn ycriOBun eLue, hto R He o6o3HaHaer 
aMMHO nnn ryaHMflMHO, Kor^a r = 1 n s = 0; 

n npn yencmnn eme, hto A He o6o3HanaeT 
BOAOpOfl, Ci-C4-artKMJi, MeTnncynbcjDOHnn nnn 
-(CH 2 ) g -COOH, KorAa G o6o3HanaeT -(CH 2 ) S -R, 
rAe R 0603 Haw aeT 



-C-NH HflH -NH-C-HH J 

2 2 

Y o6o3HanaeT 



o 
II 
-c- 



R*'S0 2 
KorAa 



He 
G 



He3aMeii^eHHbiM nponnHnn (R p - boaopoa) 
nnn 4-rMApoKcnnponnHmi (R p - OH); 
R' - boaopoa; 

T - LiMKnoreKcnn n Q - -NH-A; 

n npn ycnoBMM euje, hto 
o6o3HanaeT apnncynbqboH nn, 
o6o3HaHaeT -{CH 2 ) S -R, rAe R - 

NH 
II 

— NH— C-NH , 

2 

Y - Hesaiweu^eHHbi^ nponnHnn (R p - 
boaopoa) nnn 4-MeTMJi-TnonpojiHHnn (R p - 
-SCH 3), nQ=-NH-A; 

n npn ycnoBnn eme, hto A He o6o3HanaeT 
R'^O^, KorAa G o603HanaeT 



WCH > 

2 Jb 

T - Ci-CaanKvin, 
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n Q = -NH-A. 

B AononHeHi/ie k coeAHHeHHflM qbopiwyribi (I), 



HacToamee M3o6peTenne othocmtcji k 
<4)apMaL|eBTHHecKMM Koiwnosni-jnflM, 
coAep>KaLAMM coeAHHeHkie cfcopMynbi (I) b 
coneTaHnn c cjaapMauLeBTnHecKn npneMneMbiM 
HOCMTeneM, pa36aBHTeneM nnn HanonHHTeneM. 

HacTOflinee nsoopeTeHne TaiOKe othocmtcpi k 
cnococy kiHrn6npoBaHna TpoM6o3a y 
MneKonnTaK)inMX, KOTopbifi BKnwnaeT BBeAeHne 
MJieKon MTaioLneMy , Hy>KAaioineMycfl b neneHnn, 
aHTMTpOM^OTMHeCKOM A03bl coeflnHeHna 
qbopMyribi I. 

HacTOfiLAee nso6peTeHne, Aanee, othochtcji 
k cnoco6y nHrn6npoBaHnfl TpowiQnHa, KOTOpbin 
BKntonaeT BBeAeHne MneKonnTajomeMy, 
Hy>KAaKDLL^eMycfl b neneHnn, nHn/6npyK>Lnen 
tpom6hh A03bi coeflMHeHMfi qbopMyribi i. 

l/boopeTeHne othoci/itch k HOBbiM 
nHrn6nTopaM TpoMonHa, cjDapMai^eBTHHecKHM 
KOMno3Hi^n^M, coAe p>Ka la n m coeAHHeHna b 
KanecTBe aianBHbix nHrpeAneHTOB, n k 
ncnorib30BaHnro coeAnHeHnn" b KanecTBe 
aHTHKoaryri5iHTOB aha npoqbnriaKTMKn n neneHn* 
TpoM6o3MeonnHecKnx saooneBaHnfi, TaKnx KaK 
BeH03HbiW TpOM6o3, neroHHafl 3m6ojihh, 
apTepna/ibHbiK TpoM6o3, b ocoSeHHOCTM, 
MMOKapAnanbHaji MiueMMfl, HHqbapKT MHQKapAa n 
L^epeSparibHbi^ Tpow6o3; coctoahum o6iAen n 
noKaribHon rnnepKoarynfli4nn, TaKnx, KOTopbie 
HacTynatoT BcneACTsne aHrnonnacTMKn n 
onepaL^nPi c KopoHapHbiM LuyHTupoBaHnewi; n 
Ana reHepann3aL\nn TKaHeBoro noBpe^QHMfl, 
TaK KaK oho oTHOcnTca k BocnannTenbHoiwy 
npoi^eccy. 

TepMMH "anKnn" caivi no ce5e mjihb KanecTBe 
nacTn APyroro 3aiviecTnTejifi o6o3HanaeT 
ariKuribHbi^ paAMKan c nnHe^Ho^ nnn 
pa3BeTBfieHHoi^ L^enbK), coAepxamntf 
onpeAeneHHoe nncno aTOMOB ymepofla, TaKon, 
KaK MeTnn, STnn, - H-nponnn, nsonponmi, 
H-6yTnn, TpeT-6yTnn, n3o6yTnn n BTOp-6yTMJi. 
TepMnH "nepcjDTopariKnji" caM no ce6e nnn b 
KanecTBe nacTn Apyrora 3aiwecTn Tena 
o6o3HanaeT anKunbHbin paAnKan c nnHenHon 
nnn pa3BeTBneHHon" L4enbK), coAep>Kau^n^ 
onpeAeneHHoe nncno aTOMOB yrnepoAa, rfle 
Ka>KAbiPi a tom BOAopoAa 3aivieiAeH aTOMOWi 
cJ^Topa, TaKow KaK Tpwc^TopMeTun, nepqbTopsTMn, 
nep-qbTop-H-nponun, nepc|DTopM3onponMn, 
nep4)Top-H-6yTwn, nepcfcTop-TpeT-6yTwn, 
nepc|DTopM3o6yTMn n nep4)Top-BTop-6yTnn. 

TeprvinH "C3-CgunKnoanKnxi" OTHOcnTC« k 
HacbiLueHHbiM annu,nKnnHecKnM KonbuaM c 3-8' 
aTOMaMn ymepoAa, TaKnM KaK i^nicnonponnn, 
MeTnni4nKnonponnn, i^nKnoSyTMn, LinKnoneHTnn, 
L4nKnoreKcnn, 4-MeTMJiL^nKnoreKcnn, i^nicnooKTMn 
n T:n. 

TepMnn "anKOKcn" oSosHanaeT anKnnbHbin 
paAnKan c nnHenHoi^ nnn pa3BeTBneHHon 
Ljenbto, nMeromn^ onpeAeneHHoe nncno aTOMOB 
ymepoAa, cB«3biBaeMbiia c Apyroi^ nacTbK) 
MoneKynbi aTOMOM KncnopoAa. TepMnH 
"ranoreH" o6o3HanaeT xnop, 0Top, 6poM nnn 
noA. TepMnH "aL^eTnn" o6o3HaHaeT CH3-C(0). 
TepMnH "TpeT-6yTnnoKcnKap6oHnn" oeosHanaeT 
(CH3)3 C-O-C(O)- n o6biHHo coKpaiAaeTCfl KaK 
"Boc". TepMnH "6eH3nnoKcnKap6oHnn" 
o6o3HanaeT C 6 H 5 CH 2 -0-C(0)- n b coKpau^eHnn 
npeACTaBnneT coGoCi "Cbz". 

TepMnH "5- nnn 6-nneHHoe 
reTepoL^nKnnMecKoe Konbi^o" o6o3HanaeT nio6oe 
5- nnn 6-nneHHoe Konbuo, KOTopoe nMeeT 
CTaSnnbHyHD CTpyKTypy n coAep>KMT OAnH nnn 
ABa aTOMa a30Ta; oahh aTOM cepbi; oahh 3tom 
KncnopoAa, oahh aTOM a30Ta n oflHH aTOM cepbi; 
nnn OAnH aTOM asoTa n oahh aTOM KncnopoAa, 
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5-HJieHHoe KoribL\o coAep>KMT OAHy nnn flBe 
flBoWHtiie CB513H, a 6-HJieHHoe Konbup coftep>KMT 
flBe mjim Tpn ABOMHbie cbh3m. TaKne 
reTepoi^MKnuHecKne cucTeMbi BKnionaioT cjDypun, 
TueHHJn, nupponun, nnpa3onnn, oKcasormn, 
H3OKca30nmi, THa30Jinn, n30Tna3onnn, nupaHun, 
nupMA^Hnn, nupuwnAMHi^in, nnpa3HHMn, 

OKCa3HHMJ1 M THa3MHMn. 

TepwuH "9- hjim 10-HJieHHoe 
reTepoquKnuMecKoe Koribi^o" o6o3Ha«-!aeT JiK>6yK) 
6ni4HKnnHecKyK) rpynny, b kotopom nio6oe m 

BblLUe/Ka33HHblX 5- HJ1M 6-MJieHHblX Konei^ 
KOHAeHCMpOBaHO C 6eH30J1bHblM KCJlbUpM unit 

ApyruM 6-MneHHbiM reiepoi^nKnoM, KaK yKa3aHO 
Bbiuje, MMeHDiAyio CTa6nnbHyio dpyicrypy. 3th 
reTepoi^wioin^ecKne cMCTewibi BKnioMaioT 
hhaojiuji, 6eH30TneHnn, 6eH3ocfcypHn, 
6eH30Kca3onnn, 6eH3ow30Kca3onm~i, 
6eH3onnpa30Jinn, xnHonMHwn, M30xnHonnHnn } 
6eH3HiN/iMAa3onnn m 6eH30Tna3onnji. 

GneflyeT npuHarb bo BHUMaHne, mto MHorne 
M3 BbiiueyKasaHHbix rerepoi^nKnoB Moiyr 
cymecTBOBaTb b TayTOMepHOM apopwie. Bee 
raKne c^opMbi bxoaat b paMKH HacTOflii^ero 
M3o6peTeHna. 

Bee nepenncneHHbie Ana onpeAeneHMfl Ar 
hjim R M apoMaTMMecKne hjih rerepoL4HKnnMecKwe 
rpynnbi, He3aBncnivio, He3aMeLneHbi hjih 
3aMeiueHbi oahhm mjim AsyMfl 3aMecTHTermMH, 
npHBOflau^MMM k CTa6nnbHOM cTpyKType 
He3aBHCMMO Bbi6paHHbiMM M3 ranoreHa, 
rMApoKCMna, C-j-C4a.riKH.na, Gj^anKOKCHJia, 
awiHHO (-NH2), MOMo-(C 1 -C4ajiKnn)aMMHO ) 
-(CH 2 )j-COOH, MepKamo, 
-S(O) h (Ci-C4-anKMJia), 

-NHS(0) h (Ci-CijaJiKMna), -NHC(O) 

(C 1-C4a.nKM.na), -S(0)hNH 2) 
-S(O) h NH(C 1 -C4anKnna) wnw 
-S(O) h N (0-1-04311^^)2, rAe 

h = 0, 1 MJ1M 2 M 

j = 0, 1, 2, 3 unui 4. 

OcoSghho npeAno4TMTeribHb!M SHaneHwe 
Ana 3aMecTHTen^ R"(C)0 - flBfifleTCfl 
1 -MeTnnMHflon-2-onr. 

B npeACTaBJieHHOfi cpopMyne I 

Kap6oH MJlbH blM paAMKa/l X CBfl3aH c a M WHOM 

paAHKana Y. Kap6oHnnbHb!^ paAHKan Y 3aTeM 
npncoeAHHeH k aMHHorpynne, noKa3aHHOH b 
dpopMyne !. 
Tpynna 



j NH-A 



O 
II 

C- 



r/xe Z m A 06a - 
dpe\-Mnrrwiuy\ny 
CoeflHHeHMa, rpe 

OTHOCflTCfl K N c 



K 



BOAOpOfl, OTHOCHTCFI 3AeCb 

h o6o3HaMaeTca Phg. 
A, HanpMMep, Merkin, 

M8TMJlCj[)eHmirnML4 MJlbH OH 



rpynne n o6o3HaHaioTCfi MePhg. 3aMeineHHbie 
coeAMHeHun, rp,e Z ApyroPi, Mewi boaopoa, 
OTHocfrrca no Tnny h nono>KeHMK) 3aMecTMTerifl, 
k saMemeHHOH rpynne, HanpMMep, 
3'-xnopc)3eHMnmHi4HJi nnn Phg (3-CI). 
Tpynna 



11 



NH-A 



r#e Z h A 06a - boaopoa, othocmtca k 
4)eHHnanaHHJiy h o6o3HaHaeTca Phe. 
CoeAHHeHMfl, rfle A 3 HanpMMep, ivietHn, 
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othochtch k N «- MeTHncpeHHnanaHMribHOH 
rpynne, o6o3Ha<-iaiOTCH MePhe. 3aMem,eHHbie 
coeAHHeHHfi, TAe Z Apyroi?!, MeM boaopoa, 
OTHQCfircfl no Tnny H nono>KeHHfo saMecTMTenfl, 
k 3aMeLAeHHoi^ rpynne, HanpMMep, 
3'-xnopct3eHMnanaHHn mjih Phe(3-CI). 
Tpynnu 

o 
II 





TAe R' - BOAOpOA, OTHOCHTCa K 1 - H 

3-TeTparHAPO-n3 oxm h on HH-Kap6oH nriy , 

COOTBeTCTBeHHO, KOTOpbie MMeiOT 

cooTBeTCTBeHHO a66peBnaTy pbi 1-Tiq h 3-Tiq. 
rpynnw 





c- 
II 
o 

rAe R' - BOAopofl, othochtcji k 1- m 
S-neprMApoHsoxHHoriHHKapeoHMJiy, 

COOTBeTCTBeHHO, H HMefOT, COOTBeTCTBeHHO, 

a66peBHaTypbi 1-Piq m 3-Piq. KaK yKasaHo 

BOJIHHCTblMH nMHHflMH, cyiAecTBytoT pa3f1HHHbte, 

o6pa3ytou4Me npn KOHAeHcai^HH l^hkhob, 
M30Mepbi 3THX 3aMecTHTeneCi ; HacroaiiJ.ee 
H3o6peT6HHe BKntonaeT Ka>KAbi^ 

MHflHBMAyaJlbHblM H30Mep H HX KOM6MHaU ( HH. 

Tpynnbi 



— M, 




OTHOCflTCfl K T3KHM, K3K npOJIMHMn H 
a3eTHAHH-2-Kap60HHJ1, COOTBeTCTBeHHO, H 

HiweiOT, COOTBeTCTBeHHO, a66peBHaTypy Pro h 
Azt. 

Tpynna 




o6o3HanaeT HacbiL^eHHyio 6HL^HKJiMHecKyK) 
CHCTeiwy 4,5; 5,5; 6,5; 7,5 htim 8,5 - Tnna. 
CTepeoxHMHa b nono>KeHHH 3a npeACTaBnaeT 
C060W u,hc- no oTHomeHMK) k KapooHHJiy; Apyraa 

npeAMOCTHKOBafl CBfl3b MOKeT 6blTb JI1060W hhc- 
HJ1H TpaHC-CBfl3blO, 3a MCKJllOMeHMeM 4,5- M 

5,5-CHCTeM, rAe MO>KeT 6biTb 

i^Hc-npeAMOCTHKOBOH CBH3bK). OnpeAeneHHfl 
R Y h R z npeAycMaTpnaaiOT, hto H3MeHfleiuoe 
KOJibu,o, KOTopoe BKJiioHaeT ynoMAHyTbie Tpn 
aTOMa ymepoAa, npeACTaBnaeT co6oh 
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HacbiLneHHyio Kap6oi4MKnMHecKyK3 cucTeMy c 4-8 
aTOMstiviM. Bee aTOMbi Konbi4a MoryT 
npeAc^TaBfiflTb cooofi ymepoA, hjih oahkm na 
aroMOB Konbt^a MO>KeT 6biTb reiepoaTOM, 
Bbi^npaeMbi^ H3 -O-, -S- n -NH- 3ro 
onpefxenenwe BKJifcwaer npeAnoMTMTenbHyKD 
cocraBJififoinyfo, npoucxaAfliAyio ot 
oKTarkiflponHAon-2-Kap6oHOBOM KwcnoTbi, b 
a66peBnaType "Ohi", ksk npeACTaBneHo 
cpopMynoi* 

I 

o 
II 

c 



T-CCH > 

2 




Pa3Hbie L\MG- )A TpaHC-C|30pMbl STOW 

CTpytcrypHotf eAUHw^bi bxoaht b paMKH 
HacTOFiu^ero M3o6peTeHMjq. 

3HaK b bha© 3B83aoh km b paAMKane Y 
o6o3HanaeT xnparibHbM Ljei-iTp, KOTopbifi 
flBJiaercfl (L). 3Be3AOHKa b paflUKane X 
o6o3HaMaeT xnpanbHbiW nei-iTp, KOTopbitf 
npeflCTaBnfier co6ofi (D) mjim (DL); 3H3K # b 
paAUKSine X o6o3HaMaeT xnpanbHbifi i^ei-rrp, 
KOTopt>w npeACTaBnaeT co6otf (L). 

Kpoiwe roro, b 3aBMCHMocTM ot 
pa3BeTBneHMa anKuribHbix 3aMecTMTeneM MoryT 
cyiAecTBOBaTb AnacTepeoiwepu. CoeAMHeHna 
HacTo^mero n3o6peTeHMfl BKnionaioT Ka« cMecu 
Asyx mjih 6onee AnacTepeoMepoB, raK v\ 

Ka>KAblW MHA^BI/lAyanbHblCl M30Mep. 

npeAnoMTHTenbNbie coeAMHeHUfi 
Hacro^Lnero M3o6peTei-Mfl BKnioMaioT TaKne 
coeAMHeHM^ cpopiviyjibi I, rAe 

R' O 
I II 

-c— c- 
Q 



X - ( ' _) CCH > 

\V I (J 2 i 



roMonpojinHun, 1- nnn 3-Tig, nnn 1-, nnn 
3-Pig, m 

Y - nponnHun; h hx cfrapMaL^eBTHHecKH 
np^eMJieMbie conn w conbBaTbi. B ccooeHHoc™, 
npeAnoMTMTenbHbi Bee coeAHHeHwa, rAe Q - 
NHA w A - BOAopoA hjim cyribcf)OHaMMA 
(Hanpwviep, A= R"S02-), R' - boaopoa, Z - 
BOAopofl m B - boaopoa. TaKxe 
npeAnomnTenbHbt Te coeAMHeHMfl, rpp R - 
ryaHMAHHorpynna, oco6eHHo aMUAW-iorpynna. 

OAHoPi ocoSeHHO npeAnomnTeribHoPi 
KOM6nHaL^nePi 3aiviecTMTeneM flBrmeTca TaKaa, 
rAe G - R-3aMeLneHHbitf cf)eHMJi (T.e. D=E=CH, k 
= 0); a oco6eHHOCTM, npeAnoMTMTenbHbi 
coeAHHeHMJi, rAe G - 4-aMHAHHOc)DeHHJibHafl 
rpynna. 

npeflnoMTMTeribHO^ rpynnofl TaKnx 
coeAHHeHMM, rAe ot OAHoro ao bcbx no-Apyrowiy 
He3aMeiAeHHbix aTOMOB ymepoAa 

apoMari/mecKoro wni/i reTepoapoMaTHMecKoro 
Konbi^a: 

coAep>xaT b KanecTBe 3aiviecTHTenn cfrrop, 
nBnneTcn rpynna, b KOTopofi cpTop-sawec™ Tena 
HeT b oc- unw r nono>KeHMM k D hjih E, Koma D 

E - 330T. 

flpyraa rpynna npeAnoMTMTeribHbix 
coeA^HeHnPi no HacTORi^eMy M3o6peTeHHK) 
BKntonaeT Taicne coeAHHeHUis c^opMyjibi I, KaK 
onpeAeneHO BbiLue, rAe X 0603 Han aeT 
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R O 
I II 

Q 

rAe T - uiMKnoreKCMn, a = 1, R' - boaopoa 
\a Q - -NH-A. OahoA ocx)6eHHoPi noArpynnotf 
SRBnaeTCfl TaKaa, b KOTopoW A o6"o3HaMaeT 
boaopoa. Btopom oco6eHHOM noArpynnoui 
ABnaeTCfi TaKa«, b KOTopoti A - R"SO 2-. b 
oco6eHHOCTH, KorAa R" - 3Tnn. TpeTbeW 
ocooeHHOft noArpynnoM aBnneron TaKaa, b 
KOTopotf A - -(CH 2 ) g -COOH; npeAnoMTHTeribHO g 
= 1 . 

Oco6biMU 3HaHeHnaiwn Y Ana coeAHHeHUfl 
c^opwiynbi I, b KOTopow X, r m G niviefOT 
BbiweyKasaHHbie sHaneHMJi, ABnaioTCfl 
(L)-nponMHMn (Pro), 

(S)-i4nc-oKTarnAPO-1 H-MHAon-2- Kap6oHnn (Ohi) 
n N-(2-cfieHMn3THJi)rnML\Mn [NPhCH 2 CH 2 Gly]. 

flna coeAHHeHMfl cf)opMynbi I, b KOTOpo^ R 
oGo3HaMaeT -NH 2 , npeAnoMTHTenbHO, HTo6bi 
3HaMeHna X m Y Bbi^npanncb W3 
BbiiueonpeAeJieHHbix m 3Ha«-ieHMH r m G 
Bbi6npanncb M3 cneAyJOLHnx: 

a) r = 1 m G - 



rAe aHunnHOBoe KOJibuo iwoxeT coAep>KaTb 
oamh MJiM Asa aTOMa cfcrropa b Ka^ecrBe 
aaMecTMTeneR; 

6) r = 1 m G o6o3HanaeT 



b) r = 1 htm 2 n G o6o3Ha^aeT 




OahoA npeAnoMTMTenbHo^ rpynnoi?i 
coeAHHeHni^ cfJopMyribi i flBnaeTCfl TaKafl, b 
KOTopoC^ Y o6o3HanaeT (L^nponnHUJi, r = 1 m G 
0603 Han aeT 



> - I. — E 



<CH > -R 
2 1< 

rAe Ka>KAbiR M3 D m E o6o3HanaeT CH, k = 0 
m R - awinAMHO, n KOTopa^ iwo>KeT 6birb 
npeACTaBneHa cj^opMynoM (la): 



o 

rAe eeH3aMMAHHOBoe Kojibi^o HesaweiAeHO 
\av\\a MoweT c»Aep>KaTb oamh hjim Asa aTOMa 
c})Topa b KanecTBe 3aMecTHTenePi, 
npeAnoMTMTeribHO, b MeTa-nono)KeHMH k 
awiMAHHOBOMy paAMKany, m X mvieeT ruo6oe M3 
BbiLueyKa3aHHbix 3HaneHnw. 

Haw6onee npeAnoMTMTeribHbiM SHaneHMeM 
Ana coeAHHeHMa cjDopMynbi la flBJiaeTCfl TaKoe, b 
KOTopoM 6eH3aMMAHHOBoe Konbi40 He3aMemeHo. 

flpyro^ oco6eHHo npeAnoHTMTe/ibHoi^ 
rpynnofi coeAMHeHU^ c|)opMynbi (I) aBnneTCfl 
TaKaa, b kotodom Y - (L)-nponnHMn, r = 1 m G 

0603H3HaeT 
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tao M - cepa, Ka>K£biti W - CH m R - 
aMMA^Ho, n Koropaa MoxeT abiTb npefldaBneHa 
cpopMynoM (lb) 



-C NH-CH 




rfle X MMeeT ntoooe M3 BbiLLieyKa3aHHbtx 

3Ha4eHMM. 

flononHHTenbHOM npeAnoHTHTenbHow 
rpynnofi coeAWHeHnw cfcopMyribi ! SBnneTcn 
TaKan, b KOTopotf Y - (L)-npojinHnn, r = 1 n G 
o6o3HaMaeT 



-<S>- 



<CH 2 V 



rfle D - a30T nnn CH, k = 0 u R - aMUAMHO, 
m KOTopafl MO>Ker 6biTb npeacTaBneHa 
cfiapMyjioPi (Ic) 



rfle X HMeeT jiioo"om M3 BbinieyKa3aHHbix 
3HaHeHMM w D - a30T unw CH. 

npeflnoMTHTenbHbiM 3H~aHeHneM flnn X b 
coeAKHeHUH (fcopMyri la, lb nnn Ic HBnaeTCH 
R' O 
I II 

T — < CH > -C C- , 

2 a |» 

Q 

fAe R' - boaopoa, a = 1, T - LinKnoreKcwn 
nnn <pemn n Q o6o3HanaeT -NH-A. Eonee 
npeAnoMTHTenbHo, A - BOflopofl, 
9TMJicynbcj}OHHJi mjih KapeoKCHiviernn. Oahhm 
□co6eHHo npeflnoHTMTeribHbiM 3HaneHneM Ann X 

ABrmeTCfl 

N-KapSoKCMMeTnn-D~i4MicnoreKCMJiariaHHJi. 
flpyruM npeAnoMTMTenbHbiM 3HaneHneM Ana X 
BBJiFieTCfl N-Kap6oKCMMeTnn-D-($>eHwnanaHMn. 

CneMncfjuHecKne coeAHHeHnn cf)opMynbi I 
H3o6peTeHHfl onucaHbi b npMMepax. 
npeAnoHTMTejibHbii^ Tun coeAHHeHkin, KOTopbift 
MO>KeT GbiTb uicnonb30BaH b KaMecTBe 
ctDapwiai^eBTHHecKM npneMneMoPi conn nnn 
COJlbBaTa, MOKST 6b!Tb Bbi6pan H3 coeAMHei-iHfi, 
nonyMeHHbix b npniviepax 15, 18, 23, 44, 45, 
46, 48, 49, 51, 52, 56, 65, 66, 68-72, 80, 
86, 87, 88 m 92. Bonee npeAnoHTMTeiibHbie 
coeAHHeHi/m MoryT 6"biTb Bbi6"paHbi cpeAH 
coeAWHeHnii, onucaHHbix b npwviepax 45, 46, 48, 
51, 65, 70-72. Oahh H3 Hawoonee 
npeAnoMTWTenbHbix TunoB, Ha ocHOBaHnn utx 
Heo>KMAaHHO npeBOCXOAHbix cBOficrB, 
npeAGTaBneH b npwiwepe 48. flpyrt/iM oMeHb 
npeAnoHTHTeiibHbiM TunoM cogamh9hm^ 
HB/ifleTC^ Tun no npmviepy 65. 

Kai< yKa3aH0 BbiLue, M3o6peTeHne BKntonaeT 
cJ)apMai4eBTHMecKi/i npaeivmeivibie conn 
coeAHHeHMM AOOTaBJieHHOft Bbiiue <£opiviynbi I. 
KoHKpeTHoe coeAMHeHne no HacToniAeMy 
H3o6peTeHMKD MoxeT coAepxaTb oAHy nnn 
conee AocraTOHHO ocHOBHbix cpyHKL^MOHajibHbix 
rpynn h b cooTBeTCTBMH c stwm MO>KeT 
pearnpoBaTb c n\o6oft na Mucna HeopraHMMecKMX 
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m opraHM^ecKnx kmcjiot c 06pa30BaHuieM 
c^apiviaMeBTMHecKH npnewineiwo^ conn. OGbMHO 
ncno/ibsyeMbiMM KMcnoraMM Ann nonyMew>in 
conePt npncoeAHHeHnn flBnnKrrcn 
HeopraHM^ecKwe kmcjiotu, TaKne KaK 
xnopucTOBOAOpoAHaa KucnoTa, 
6poMMCTOBOAopoAHayi KucnoTa, 
HOAncTOBOAopoAHaa KUcnoTa, cepinaa Kucnora, 
cpoccfiopHan KMcnoTa m t. n. , n opraHMMecKne 
KMcnoTbi, TaKne KaK n-Tonyoncynbc(DOKMCJiOTa, 
MeTaHcyjibcjDOKucjiora, maBejieBaa KMcnoTa, 
n-6poivic|DeHHJicyjibc|DOKMcnoTa, Kap6oHOBaa 
KucnoTa, ^HTapHafl KMcnoTa, nuMOHHa^ KMcnoTa, 
©eHsofiHafl KucnoTa, yKcycHaa KucnoTa n t. n. 
ripuMepaMn TaKnx cpapwaL^eBTHMecKH 
npnewiJieMbix conew FiBnaioTCfl raKne conn, KaK 
cynbcfciaT, nnpocyjib0aT, 6ncyribobaT, cyribclDnT, 
SucyribcjDHT, cfjocc^aT, MOHornApoc^occjDaT, 
AnrnApocj30oc|DaT, ivieTacjDoccjDaT , nupoc^occj^aT, 
xnopMA, GpoMkiA, moa^a. ai^eiar, nponnoHar, 
AeKaHoaT, KanpnnaT, aKpnnaT, MeroKcn6eH3oaT, 
cfjopMnaT, M3o6yTnpar, Kanpoar, renTaHoaT, 
nponnoHaT, oKcanaT, wianoHaT, cyKUMHar, 
cy6epaT, ce6ai_|HHaT, cjDyiviapaT, wianear, 
6yTMH-1,4- A^oar, reKCMH-1 ,6-AMoaT, 6eH3oar, 
xnop6eH3oaT, wieTnnSe h 3oaT , AHHnrpo6eH3oar, 
rnApoKCn6eH3oaT t c^ranar, cynbcj^oHaT, 
KcunoJi-cynbcjDOHaT, 0eHMnai^eTaT, 
4)eHn/inponnoHaT, cfceHmieyrnpaT, umpai, 
jiaKiaT, raMMa-rwApoKcn6yTMpaT, rnnKOJiflT, 
TapTpar, MeraHcyjibc^oHaT, nponaHcynbo>OHaT : 
Hac^TannH-1 -cy/ibc^oHaT, 

Hacj>TannH-2-cynbc£oHaT, MaHAenar ki r.n. 
n pGflnoHTMTej"ibH biM h cpapMai^eBTm-iecKM 
npnewineMbiMM conaivin npucoeAMHeHna KncnoT 
ABnflKDTCfl o6pa30BaHHbie HeopraHUMecKMMH 
KMCJioTawiM, TaKHMM KaK xnopucroBOAopoAHaa 
KucnoTa, OpoMncTOBOAopoAHaa KucnoTa n 
cepHan KucnoTa. 

CoeAMNeHnjq no HacToawteMy nsoepeTeHMio 
MoryT o6pa30BbiBaTb n/iAparbi n coribBaTbi c 
cooTBercTByioLAnMM pacTBOpmermMH. 
npeflnoHTHTeribHbiMH pacTBOpnrensiMM Ana 
nonyMeHna conbBarHbix <popM aBrifltorcn BOAa, 
cnnpTbi, TeTpari/iApoc£ypaH, flMO v\ flMCO. 
npeAnoHTHTeribHbiMn cnnpTaMn aB/iaKDica 
wieTaHon n STaHO/i. B 3aBMCMMOCTM ot pa3iviepa 
MoneKynbi pacTBopwTerm Moryr SbiTb Bbi6paHbi 
Apyrne cooTBeTCTByKJi^ne pacTBopnrenM. 
ManeHbKne MoneKynbi pacTBOpwrena 
npeAnoMTnrenbHbi Ann oGrierMeHMfl 
cooTBercTByiOLuero oapasoBaHna conbBaTa. 
CoribBaT nun ruApaT oSbNHO oGpasyiOTca b 
npoi4ecce nepeKpncranjiM3aMHM unn 3 npoL^ecce 
o6pa30BaHna conn. noAXOAau^ei^ ccbinKofl b 
OTHOiLieHnn cojibBaroB aBjiaerca Sykes, Peter, 
A Guidebook to mechanism in Organic 
Chemistry, 6-e H3A-. (1986, John Villey and 
Sons, HbK>l/lopK). B KaMecTBe ncnorib3yeMoro b 

HaCTO^LAeM M306peTeHHH TepMMH "COJlbBaT" 

BKniOMaeT ruApaTHbie cpopivibi, TaKne KaK 
MOHornApaTbi n A^rMApaTbi. 

CoeAMHeHMfl cjDopMyribi I nonyHator 
H3BecTHbiwin MeroAaMM CBfl3biBaHna nenTHAOB- 
CornacHO OAHOMy TaKoiwy MeTOAy, KnanoTy 
cjDOpMyjibi P-X'-COOH, rAe -X'-C(O)- o6o3HanaeT 
-X-, kiMejomn^ yKa3aHHoe Ann cpopMynu I 
3HaneHne, n P oGo3HaMaer aMi/{H03aiAHTHyio 
rpynny, ecnn HeoGxoAUMo, bboaat b peaKL^MK) 
npncoeAMHeHun c Kap6oKcnji3aL4MLi^eHHbiM 
Y-coeAHHeHneM o nonyneHMeM AnnemnAa (a). 
Kap6oKCM3au4MTHyio cno>KH03cJ)npHyto rpynny 
Y-paAMKana 33TeM yAannrar (cHnine saii^MTbi 
nnn Ae3Tepnc|DMKai4nn) n cbo6oah o kh cn ot h y io 
cpopMy A^nenTMAa (b) cBfl3biBaiOT c 
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3aLL^ni_Maioii^HM peareHTOM (d). BbiujeyKa3aHHafi 
peaKi4M0HHaa nocne^oBarenbHOCTb 
unniocTpupyeTcyi cneflyfometi cxeMotf 1 : 



P-X" -C*>OH+HN-V" -COO—alT* — » P-H' -C-N- V -COO-alk 

<»> 

o 

<b5 * H N-CCH > -G' * P-X'-C-N-¥'-CONH-CCH > «' 

2 Z r Z r 

<d) ° P-X-Y-NH-CCH > -?(m 

2 r 

rn& G' HMeeT Tarae >Ke 3HaHeHne, mto m G, 
3a MCKriioMeHMeM R o6o3HanaeT -CN, - NHP 
MH NP' 
II II 
-C-NHP MflM -NH-C-NHP 

Ka>KflbiPi P npeflcraBiifleT aMMH03ai_HMTHyfo 
rpynny, ecnii HeooxoAUMO, P' - H mjih P; alk - 
HH3LUHM anKnn v\nv\ noAo6Haa 3aii4WTHas 
Kap6oKCMKMcnoTHasq rpynna; w -Y- uMeei raKoe 
>Ke 3HaMeHne, mto h Y, npeAcraBneHHbiR c 
aMMHO- n KapooKci/ixibHotf <fcyHKu,noHanbHbiMH 
rpynnawM, t. e. -Y- niweeT Tarae >Ke 3HaMeHne, 

K3K - N-Y'-C(O)-. 

Ecnn oHa HMeerca, u,naHO-rpynny b G* 
nepeBOflqr b 3HaHeHMe R; h 3auuwHyK) rpynny b 
(c) 3areM yflarmioT H3BecTHbiMH cneL^nanncraM 
cnoco6aMH, TaKMMM KaK ruflpupoBaHne b 
npucyTCTBHn MeTanni/mecKora KaTani/i3aropa c 
nonyneHMeM coeAMHeHMM (ftopMynbi I. 

CBs^3biBaHMe P-X'-COOH npout3BOAHoro c 
HN-Y'-COO-alk npoBOflflT, CHanana samnTUB 
awini-iorpynny aiwi/iHOKUcnoTbi, ecnn OHa ecTb. 
Mcnonb3yK3T o6bMHbie aMMH03au;nTHbie rpynnbi, 
o6bWHO npuMeHaeMbie aha BpeMeHHOtf 3aLi\i/iTbi 
nnn 6noKnpoBaHwa aMMHorpynnbi. 

AMuiH03aLU,HTHafl rpynna oTHOcmca k 
3aMecTMrenflM aMUHorpynnbi, o6bNHO 
kicnonb3yeMbiM Ana 6noKi/ipoBaHM$i mjim 3amnTbi 
aMMHorpynnbi b npoi^ecce B3auM0fleficTBMfl 
Apyrwx cf^yHKL^MOHaribHbix rpynn coeAHHeHna. 
npurviepaMM TaKnx aMMH03au^MTHbix rpynn 
HBrifltoTCfl cfcopwii/iribHafl rpynna, TpwrnnbHaF 
rpynna, cjDTanuMMAorpynna, Tpnxnopau,eTkinbHafl 
rpynna, xnopai^eTMnbHaa, SpoMai^eTHJibHaa m 
1/ioAau.eTnnbHafl rpynnbi; 6noKnpyioLAi/ie rpynnbi 
ypeTaHoaoro Tuna, TaKMe, KaK 
6eH3nnoKCHKap6QHnn, TpeT- 6yTOKCi/iKap6oHi/iri, 
4-45eHMn5eH3iiJiOKCHKap6oHMJi, 

2- MeTMJi6eH3MnoKcnKap6oHnn, 
4-MeTOKcn6eH3nnoKCMKap6oHnn, 

4-CjDTOp6eH3MJ10KCMKap6OHHn, 

4-xn op6eH3n jiokch Kap6oH mi , 

3- xn op6eH3MJioKCHKap6oH hji , 

2- xjiop6eH3HJiOKCMKap6oHnn, 
2 > 4-AMxnop6eH3nnoKCWKap6oHMn, 

4- 6poM6eH3MnoKCMKap6oHnn 1 

3- 6poM6eH3MJiOKCMKap6oHnn, 

4- HHTpo6eH3nnQKCMKap6oHirin, 
4-i4naHo6eH3nnoKCMKap6oHMn, 
2-C4-KceHMn)M3onponoKCMKap6oHnn, 
1 .l-flMCpeMMnoT-l -unoKcwKapooHwn, 

1 , 1 -AncjDeHUJin pon- 1 -mjiokcm KapooH wn , 
2-cjDeHnnnpon-2- unoKCHKapeoHun, 
2-(n-Tonynn)-npon-2-nnoKCHKap6oHnri, 
i^HKXioneHTaHMJioKCMKapeoHUJi, 

1 -MeTMJlL^MKTIOneHTaHMJlOKCI/IKapSOHUn , 

qnKnoreKcaHnnoKCMKap6oHMn, 

1- MeTuni^WKnoreKcaHMJioKCMKapeoHun, 

2- MeTnni4HKJioreKcaHnnoKCHKap5oHMJi I 
2-(4-rony wncyji bc|DOHHJi)3TOKcnKap6oH i/m , 
2-(MeT uncynbc£oH nn)3TOKGH KapooH wn , 
2-(Tpnc|3eHMncjDocc}D HHO)3TOKCH Kap6oHnn , 
9-C4DTOeHMJlMeTOKCMKap60HMJl ("FMOC"), 
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2-(TpnMerMncnnnn)3TOKcnKap6oHnn, 
annnnoKCMKap6oi-inji , 

1 -(TpnMernjicnnnriMeTMn)-npon-l -eHnnoKcnKap6 

ohmji, S-eeHsnsoKcasojinnMeTOKCMKapeoHun, 

4-ai49TOKCM6eH3nnoKcnKap6oHmi, 

2,2,2-Tpnxnop3TOKCHKap6oHMJi, 

2-3THHMn-2-nponoKcnKap6oHMn, 

L4MKnonponMnMSTOKCMKap6oHnn, 

4-(AeMmioKcn)6eH3M/ioKCHKap6oHnn t 

M3o6opHnnoKcnKap6oHnn, 

1- nnnepnAnnoKCMKap6oHnn, m T.n.; 
6eH3onjiMeTMJicynbc(30HnribHafl rpynna, 

2- (HHTpo)ctDeHkincynbc(DeHMJibHa5i rpynna, 
AMC]3eHnric|)oc45HHOKCHAHafi rpynna n TOMy 
noAoSHbie aMMH03amnTHbie rpynnbi. Tun 
ncnonb3yeMoPi aMHH03aii|MTHOM rpynnbi He 

flBflfleTCfl OrpaHUMMBaiOLAMM, TOJlbKO 3Ta 

3aMeLneHHaa aMMHorpynna Aon>KHa SbiTb 
cra6nnbHoW b ycnoBUJix nocneAyJOL4ero (mx) 
B3anMOAePicTBtifi (kitf) no APyruM norto>KeHHflM 
MoneKynbi m MOxeT 6biTb yAaneHa b 
cooTBeTCTByioijmHtf momght 6e3 3arparnBaHna 
ocTanbHOM Macru MoneKynbi. 

flpeAnOHTMTenbHblMM aMMH03aLAMTHblMM 

rpynnaMM «bjirk)tc« GeHsnnoKcuiKapSoHMn, 
annnriOKCMKapGoHMJi, TpeT-6yTOKCMKap6oHMJi m 
rpMTun. rioAo6Hbie aMMH03amnTHbie rpynnbi, 
kicnorib3yeMbie b L^ecjDariocnopuHe, 

neHHL4nnnnHe n nemnAax, cneAOBaTeribHO, 
oxBaTbi BaioTca BbiiueyKa3aHHbiMH TepMMHaMH. 
flajibHeftwwe npniwepu rpynn, OTHOcaLHUxca k 
BbiujeyKa3aHHbiM TepMMHawi, onucaHbi 
J.W.Barton. "Protective Groups in Organic 
Chemistry", J.G.WcOmie, Ed., Plenum Press, 
New York, N. Y. ( 1973, Chapter 2, and 
T.W.Greene, "Protective Groups in Organic 
Synthesis", John Wiley and Sons, New York, 
N.Y., 1981, maBa 7. PoflCTBeHHbitf TepwinH 
"3au4nineHHa3 awiMHO-rpynna" onpeAeriqeT 
aMMHO-rpynny ; 3aMeiAeHHyio 3aiHMTHOM Ana 
aMUHHoPi 0yHKi^nn rpynnoM, o6cy>KAeH Bbiiue. 

ripM OCyii^eCTBJieHUM peaKL^MH CBJ13blBaHM?l, 

Ana HN-Y'-COOH ncnorib3yiOT cno>KH09C|DMpHyio 
3au4MTHyio rpynny, KOTopaa yAansqeTca b 
ycnoBnax, npyi KOTopbix aMMHOsau^nTHafl rpynna 
ocTaercfl He3aTpoHyTOM. AMMHOsaLi^MTHasq 
rpynna ai^nnnpyiOLAeM Kucnorbi P-X'-COOH 
raKi/iM o6pa30M coxpaH^eTCH atia 3au^nTbJ 
awiMHO-rpynnbi b TeMenne nocneAyHDinero 
coMSTaHUfi c aMMHOM (d) npn o6pa30BaHMi4 (c). 

Kap6oKcn3aLm^THa5? cnoKHOGctsnpHafl rpynna, 
KaK Mcnonb3yeMafl b onucaH^n, othocmtca k 

OAHOMy M3 CJ10>KH03Ct)HpHbiX npOMSBOAHblX 
KapOOHOBOPi KMCJIOTbl, 06blMHO Mcnoxib3yeMbix 

Ana CBfl3biBaHWfl mjim 3aL4Mrbi KapGoKcunbHoPi 
rpynnbi npn npoBeAeHnn peaKu,ni^ Ha APyrux 
cfc>yHKU,MOHajibHbix rpynnax coeAMHeHUfi. 

flpMMepbl T3KMX, 3aLL^MTHblX A^^ KapSOHOBOM 

Kucnorbi rpynn BKnioMafOT Ci-C4anKM/i, 6eH3Mji, 
4-HMTpo6eH3nn, 4-MeTOKcn6eH3HJi, 
3,4-AMMeTOKCM6eH3Mn, 2 ) 4-AHMeTOKCM6eH3Mn, 

2 l 4,6-TpHMeTOKCM6eH3MJ1 1 

2 p 4,6-TpMMeTiiJ]6eH3Mn l neHTaMeTwnGeH3nn, 
3,4-MeTMJieHflMOKCn6eH3Mn, 6eH3rMAPM-n, 
4,4'-AMMeTOKCM6eH3mi, 2,2', 
4,4'-TeTpaMeTOKcn6eH3rnAPnri, TpeT-6yTnn, 
TpeT-aMnn, rpuiTun, 4-MeTOKcnTpnTMJi, 

4,4'-AHMeTQKCMTpMTHJ1 ) 4,4' , 

4"-TpnMeTOKCHTpMTwn i 2-0eHMnnpon-2-Mn ) 
TpHMeTuncujiMJi, TpeT-6yTnn-AHMeTmicnnnn, 
cpeHaL\nn, 2,2,2-TpnxnopGTnn, p- 

(TpnMeTnncnnnn)3TMn I p- 
(AH(H-6yTHJi)MeTnncnnnn)3Tnn, 
n-Tonyoncyn bc|)0H MfiGTun , 
4-HHTpo6eH3nncyjibcjDOHHJi3Tnr], annun, 



o 

ID 
00 

m 

00 



-10- 



co 
O 



L^MHHaWHJl, 

1 -(Tpn weTMncMJinjiMernn)-npon-1 -eH-3-nn, n 
T.n. rpynnbi. Tun ncnonb3yeMotf atia 
Kap6oKCM3aMeLi^eHHoPi rpynnbi He flBnaeTCfl 
onpeA^fiKDinnM, nocKonbKy npeo6pa3oaaHHaa 
Kap6oHceafl KHcnoTa CTaoVmbHa b ycnoBHfix 
noone^OBaTenbHOH (bix) peaKU,HH (peaKUMH) no 
ApyrMM nono>KeHi/iyiM MoneKynbi, h 3aiAMTHas 
rpynna MOxeT 6biTb yAaneHa b 
cooTBeTCTByioLnwfi MOMeHT oes saTparaBaHHfi 
ocTanbHoPi MacTM MoneKynbi. B HacTHOCTw, 

Ba>KHo He noflBepraTb MoneKyny o 
aaLHHLueHHOM Kap6oKcnnbHoyi rpynnofl" 
B03flePiCTBMio onribHbix HyKneocjonnbHbix 

OCHOBSWI/1H HJ1H BOCCTaHOBHTeTlbHblX yCJ~IOBI/1H C 

ncnojik^aoBaHneM Kaiann3aTopoB Ha ocHOBe 
BbicoKoaKTHBupaBaHHoro MeTanna, TaKoro, KaK 
HMKerib. PeHea. (TaKMX >KecTKHx ycnoBHfi Afifl 
yAaneHMfl 3aiAHTHotf rpynnbi cneAyeT raioKe 
H36eraib npn yAaneHnn aMHH03am.nTHbix rpynn, 
iok 3To o6cy>KAaeTCH Aanee). Kpowie roro, 
npuMepy 3thx rpynn HMeioTCfl y E.Haslam, 
"Protecrive Groups in Organic Chemistry", 
J.G.W.McOmie, Ed., Plenum Press, New York, 
N. Y., 1973. Chapter 5, and T.W.Greene, 
"Protective Groups in Organic Synthesis", 
John Wiley and Sons, New York, N.Y., 1981, 
Chapters. 

CoeflWHeHMfl cfeopMynbi I TaioKe MoryT obiTb 
nonyneHbi nyTeM cnHTS3a CHa^ana awinflHoro 
npefliuecTBeHHUKa HN-Y'-CONH(CH2)r-G' n 
3aTeM peaKi^MM c 3aiAHmeHHofi X-rpynnofi. 
ComacHo OAHOMy raKOMy cnoco6y, 

(d) nonyMaKDT h cBH3biBaK)T c PN-Y'-COOH 
(g), KaK noKasaHo HH>Ke, c nonyneHMeM aMUAa 
(h) 



PM-V -COOHfH H-CCH 
Z 2 



-CONH-tCH 



rAe P o6o3HaMaeT aMWH03aiAMTHyio rpynny, 
raKyto, KaK 6eH3nnoKcwKap6oHnn (Cbz), 
TpeT-6yT0KCMKapSoHnn (Boc), 
n-TOJiyoncynbcjDOHMn n T.n. npeAnoHTMTenbHo, 
ncnonb3yeMafl aMHH03am,HTHafl rpynna 
yAanaeTca nyTeM rnApnpoBaHMfl nnn o6pa6oTKi/i 
cnaooPi kucjiotom (Hanpwviep, TpncfyropyKcycHOtf 
KHcnoTOfi) nnn curibHoCi KwcnoTOH" (HanpuMep, 
HC1). npuMepbi ApyrMX noAXOAflLAHX 
aMMH03aLH»THbix rpynn npuBOA^Tcyi b "Protective 
Groups in Organic Synthesis", Bropoe 
n3AaHwe, T.W.Greene and Peter G.M. Wuts, 
rnaBa 7, CTpaHMU,bi 309-405 (1991), John Wiley 
and Sons, Inc. Tpynny Boc nnn Apyryio 
noAxoAfHAyio 3au^HTHyio rpynny yAanatoT c 
aiv/MHHoro a30Ta Y-ocraTKa, KOTopbiw 3areM 
au,MnnpyK)T c noMom,bK) wenaeMOH 
awinHOKUcnoTHoPi au,HnbHofl rpynnbi c 
nonyneHueM AHnenTHAa, KaK noKa3aHO Aanee: 

p_K' -CO0H+HN-V' -CONH-CCH > -G' * 

2 r 

P-X' -CO-N-V 



' -CONH-CCH > — G . 

2 r 



t4naHo-rpynny, ecnn oHa niweeic^ b G', 
npeoGpasyior h sami/iTHbie rpynnbi Ha (c) 
yAanRioT TaK, KaK onucaHo Bbiiue. 

CB5i3biBaHMe coeAHHeHUfl P-X'-COOH 
ocyLAecrBJiflioT nyTeM CHasana 3au4MTbi 
aMMHo-rpynnbi aMWHOKucnoTbi, ecnw oHa ectb. 
ripuMeH^iOT CTaHflapTHbie aMUHOsau^MTHbie 
rpynnbi, oGbMHO ncnonb3yeMbie A^fl BpeiweHHoCi 
3am,HTbi nnn 6noKnpoBaHMfi aMMHo-rpynnbi. 
npuMepbi TaKnx 3ai^nTHbix rpynn onwcaHbi 
Bbiiue. 

BbiLueonncaHHbie peaKu,MM cB5i3biBaHMfl 
npoBOA^r npn oxna>KfleHHM, npeAnoHTmenbHO 
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npn TeMnepaiype Me>KAy okoho -20°C n okoiio 
15°C. PeaKUjMH CB^sbiBaHUfi npoaoA^T b 
MHeprHOM opraHMHecKOM pacTBopnTene, TaKOM. 
KaK AWMe™nc|x>pMaMHA. A^MeTunaLieTaMMA, 
TeTparwAPOct?ypaH, MeTMJieHxnopuA, 

XnopOCjDOpM M T.n., M K3K B OOblMHblX 

pacTBOpnTenax, TaK n b cwecsx t3kmx 
pacTBopnTenew. 06biMHO, Korfla, b peaKU,Mnx 

C8fl3blBaHM?1 MCnOJlb3yiOT aKTMBHblft CJIOKHbltf 

3CjDMp aL^nnnpyioiAeti KnonoTbi, npuweHfifOT 
6e3BOAHbie ycnoBM^. 

npOMe>KyTOHHbie npoAyKTbi (d) m (g) 
nonynaKDT cTa h Aa pT h bj m m MeTOAaMU 
opraHMHecKOki xmmmh, KaK npeACTaBneHO Ha 
cneAyiOLAMX cxeiwax: 



H N-K-NH 



\ H N-K-NH-C-HHP 



CH S-C-HH » CH S-C-NHP 

3 2 3 

H N-K-NH » H N K- NHF 

2 2 2 

NH 
II 

H^N-K-CM 1 H N—K-C-NH 

Z Z 2 

NOH 
II 

H N-K-CM 1 H N-K-C-NM 

2 2 2 

rAe -K-R o6o3HanaeT -(CH 2 ) r -G. 

CornacHo BbiujenpuBeAeHHbiM 
nocneAOBaTenbHOCT^M, 3atAMiAeHHbie 
ryaHWA^Hbi MoryT 6biTb nonyneHbi nyTewi 

ABOMHOM 3aiAMTbl S-MeTMJ1H30TMOMOHeBMHbL 

n peAnoH TMTen bHOM 3aiAHTHoti rpynnotf 
^BfifleTCfl rpynna TpeT-6yTnnoKCMKap6oHnn 
(Boc), KOTopaa wo>KeT 6biTb BBefleHa nyTeM 

B3aHMOAefiCTBMfl S-MeTMnH30TM0M0HeBMHbl B 

npucyTCTBMM A^-TpeT- oyTunAHKapooHara. 
MacTo ncnojib3ytoT o6pa3ytou^yioc3 corib 

KMCnOTbl C S-MeTHnM30TMOMOHeBMHOM, KOTOpajq 

MO>KeT 6biTb nepeBeAeHa b CBo6oAHoe 
ocHOBaHMe in situ nyTeM pacraopeHMfl conn b 

BOAe M 06pa60TKM BOAHbIM OCHOBaHMeM. 

fln-TpeT-6yTnnAHKap6oHaT 3aTeM bboa^t b 
peaKU.HK) b cwieuJUBaioiAeMcsq c boaoPi 
pacTBOpHTene, TaKOM, KaK TpeT-6yTaHon, c 
nonyneHneM Asa>KAbi 3auj^nLAeHHO^ 

S-MeTnnn30TnoMOHeBHHOii. >KenaeMbiM ABa>KAbi 
3aiAnu^eHHbiM ryaHMAHH 3aTeM nony^aHDT nyTewi 
o6pa6oTKM c noMOLAbio cooTBeTCTByraLnero 
AnawiHHa H2N-K-NH2 b nHepTHOM pacTBopMTene 
I/inn KOM6nHau.nn pacTBopHTeneW. 06bNHO 

3($»Cl3eKTHBHO HCnOJlb30BaTb CMeLUMBaHDlAHeCR c 

boaoh pacTBopMTeriH, TaKi/ie, KaK 
AHMeTnn4)opMaMHA hjih BOAy, urn hx CMecM. 
TaKaa peaKu,n« o6bHHO 3aKaHHMBaeTca 
noriHocTbio no MCTeHeHMH 3-72 h. nonyHeHHbiM b 
pesynbTaTe 3am,MAeHHbift ryaHMAHH 3aTeM 

MO>KeT 6blTb CB?l3aH, KaK onwcaHO BblLUe, c 

nonyHeHMeM 3au4MU4eHHbix npoMe>KyTOMHbix 
npoAyicroB coeAMHeHHM cfcopMynbi I, rAe 

R=-NH-C-NH . 

II 2 
NH 

Ana coeAMHeHHH cJ^opMynbi I, rAe R=- NH 2 , 
npoMe>KyTOHHbiM coeAMHeHMeM ^BnfleTc^ 
0AH03au4nu4eHHbiM A^aMHH. B oonbLUHHCTBe 
cnynaeB stot npoMe>KyTOHHbM npoAyKT MO>KeT 
6biTb nonyneH npocTO B3an MOAe wcTBUiewi 
HesaiAHLAeHHoro A^aMHHa c oahhm 
Monb-3KBHBaneHTOM 3aiAHTHoro peareHTa. 
flpyrwe MeTOAbi nojiyneHMJi L^eneBoro aMHHa 
(R= -NH2) o6u4eH3aecTHbi xmmm KaM-opraH HKaw . 
HanpHMep, aMMH MOKeT 6biTb nonyneH ias 
jiK)6oro APyroro n peAU-i ecT Be h h m Ka 

4)yHKi4HOHaribHoPi rpynnbi, HanpHMep, HHTpo- 
HfiH unaHo-rpynnbi. B cnynae HHTpo-rpynnbi 
npeo6pa3QBaHH^ b aMHHO-rpynny o6bNHO 



o 

00 
u> 
00 
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ocymecTBnflfOT Ha TaKMX BemecTBax, rfle 
HUTpo-rpynna HenocpeACTBeHHo npucoeAHHeHa 
k apowarMMecKOMy KOJibLjy, b ^acTHocTH, k 
a>eHMnbHofi rpynne. B tskhx cnyqaflx 
Hnrpoe|DeHHJibHyjo rpynny BOcciaH aBnn BaioT ao 
cooTBeTCTByioLu.ero aHunnHa c noMouu[bK) 
KaKoro-nuoo M3 MHon/ix M3BecTHbix cneu,ManMcry 

MeTOflOB. OflHHM OCOOeHHO 3C|xJ)eKTMBHblM 

MeTOAOM HBjiflercyi o6pa6oTKa 
HMTpocoeAMHeHMfl mflpocyribc(DMTOM Harpm? B 
HepeaKi4HOHHOcnoco6HOM pacrBopnTene, TaKOM 
KaK 3T3HOJ1, BOfla, mjim nx CMecn. KorAa 

HMTpOOOeAMHeHMe KMnflTflT C OCpaTHbllW 
XOJlOflMJIbHMKOM B CM9CM BOflbl C OtaHOJIOM B 

npucyrcTBMH rnflpocynbc|DMTa HaTpun, to 
BoccraHOBneHne noriHOCTbio 3aKaHMMBaeTcn 3a 
HecKonbKO 4acoB. Ui/iaHorpynna moxbt 6biTb 
BocoraHOBneHa, npn >KenaHMM, b npucyTCTBMM 
BoccraHOBMTenfl, TaKoro KaK 

nuTHMamoMMHu^rnApufl, 6opaH, b 

pacTBopurene, raKOM, KaK reTparnApocjDypaN, 
nnn nyreivi BOCCTaHOBneHna ooprMAPMAOM 
HaTpnq, npoMOTuposaHHbiM MeTannoM. 
AMUflMHbi no HacTOflineMy M3oepeTeHMK> 

MM 
II 

< R--C-NH > 

2 

TatoKe MoryT 6biTb nonyneHbi M3 HUTpmibHoro 
npeAiuecTBeHHMKa. CneL;najincTy M3BecTHO 
MHoxecTBO cnoco6oB ocyiAecTBneHMfi OToro 
npeBpameNnn. B HacTHOCTM, ncnonb30BaHne 
cepoBOAopoAa b CMecu nupMflUHa n 
TpwarnnaiwuHa c nocneAyiotqe^ oopaooTKOM 
aueroHOM m MeTunnoA^AOM n, HaKOHei^ 
ai^eraTOM aMMOHUfl b iweTaHone npeACTaBrmeT 
co6"ofi npeAnoHTi/ueribHbiK n scfxjDeKTMBHbitf 
cnocoS ocyLAecrBneHna aroro npeo6pa308aHMfl. 
A/ibTepHaTHBHO, An* ocym,ecTBneHi/iH 3Toro 
npeBpameHMfl TaioKe mowho ncnorib30BaTb 
HarpeaaHi/ie HMTpuria c mppoxnopwppM 
r^APOKCMnaMU ocHOBaHneM, TaKMM, KaK N, 
N-AHnaonponnnaTMnaMMH, a coAepKau^eM 
ruAPOKCMJibHyK) rpynny pacTBopuTene, TaKOM 
KaK 3TaHon, c nocneAyiotAMM Kaian htm h ecKui m 
ruflpMpoBaHkiOM (HanpMMep, TMAPupoBaHMe Ha 
nannaAHM-Ha-yme). 3thm cnocoooM nonyMaioT 

THAPOKCMaMMAMH 
NOH 
II 

CR-C-NH > 

2 

b BHAe npoivie>KyTOHHoro npoAyKTa, KOTopbitf 
mo)kst 6biTb BbiAeneH, ecnw >KejiaTe/ibHO. 

flpyrMe coeAMHeHMfi, Mcnonb3yeMbie b 
KaMecrBe mcxoahwx MaTepMsmoB b cMHTe3e 
coeAHHeHMM no HacTOflm,eMy M3o6peTeHMto, 

XOpOLUO M3BeCTHbl M, npM OTCyTCTBMM MX B 

npoAaxe, nerKO CMHTe3MpyioTCfl o6biMHbiMM 
cnoco6aMM, o6biHHO Mcnorib3yeMbiMM Afifl stom 
i^eriM cnei^ManMGTOM. 

4-3aivieLAeHHbie nporiMHbi (R p = C-j-CeanKMn, 
C3-C 8 I4MKnoajlKMJl mjim -(CH 2 )p-L-(CH2)q-T , ) ) 
KOTopbie McnoxibsytOT Ana nonyneHMfl 
coeAMHeHMC^ no HacTOflLi^eiviy M3o6peTeHMK), Bee 
MiweioT L^MC-KOHclDMrypauMK) 3aMecTMTen3 b 

nonO>K8HMM 4 no OTHOLLieHMIO K KapOOHMnbHOtf 

rpynne. npoMe>KyTOHHbie coeAMHeHMa An* 
BBeAeHun stow c$)yHKL\MOHanbHOM rpynnbi b 
coeAHHeHM^ 4>opMyribi I nonynaioT o6bMHbiMM 
cnocoGaiviM. 

HanpMMep, 4-3aMe^eHHbie nponMHOBbie 
npoMSBOAHbie, rAe R p - rpynna coAep>KMT 
MeTuneHosyio rpynny b To^Ke npMcoeAMHeHM^ 
nporiMHOBoro Konbi^a, MoryT 5biTb nojiyneHbi 
cneAyK)LHMM o6pa30M: 
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rAe R 4 = R 3 CH 2 = R p -rpynna, coAep>Kainafl 
MeTMneHOByio rpynny b MecTe npMcoeAMHeHMfl k 
nporiMHOBOMy Konbi4y. 

4 - Fm Apo kcm n pon n h (KaK umc-, TaK m 

TpaHC-c(DOpMbl aBflflJOTCyi KOMMepHeCKM 

AocTynHbiMM) CHanana 3aiAMLi^aioT 

aMMH03aiiiMTHOM rpynnoM, npi/ineM b otom 
cnyMae oco6eHHO npwroAHa Cbz-rpynna. 
nonyneHHoe b pe3ynbTaTe npoiwe>KyTOHHoe 
coeAMHeHMe 3aTeM 3TepM<t>MunpyioT ao 
cno>KHoro 3c|DMpa (oco6eHHo npMroAHbi 

MeTMflOBblM M OCOSeHHO OTMnOBbiM CJIOKHbie 

3c|3Mpbi) m 3aTewi oKMcriflWT c nonyneHMeM 
cooTBeTCTByjoLnero KeTOHa. 3to OKMcneHne 
ocyLnecTBiiflJOT b ycnoBM^x Jito6ora M3 
MHOKecTsa cnoco6oB OKMcneHMS, TaKMX KaK 
oKMcneHMe no Jones mjim c noMombio 
nupnAUHMMxnopcjDopMMaTa, oco6eHHO 
npMroAHbiM ahsi 3Toro npeBpameHMfl flBn^eTcyi 
McnoribsoBaHMe nMpMAMHMMxnopcjDopMMaTa B 
cyxoM HepeaKi^MOHHOcnocoOHOM pacTBopMTene, 
TaKOM, KaK AnxnopwieTaH. KorAa peaKi^Mio 
npoBOA^T b TeneHMe 8-16 nacoB, to npM 
KOMHaTHOM TeMnepaType B3aMMOAeMCTBMe 
oSbNHO nOTIHOCTbK) 3aKaHMMBaeTCfl. 3fo 
MHorocjDyHKi4MOHanbHoe KeTOHOBoe 
npoivie>KyTOMHoe coeAHHeHMe 3aTeM bboa^t bo 

B3aMMOAe^CTBMe C COOTBeTCTByKDLUMM 

peareHTOM BMTTMra An^ nonyneHMfl >xeriaeMoro 
onecjDMHa. 06bi4H0 cooTBeTCTBy ioiam , 
R p -3aweL4eHHbii?i 

TpM0eHMnc|DocctDOHMMranoreHMA AoSaBjiaKDT k 
cyxoiviy MHepTHOMy pacTBopMTejiio (HanpMMep, 
TeTparMApocjiypaH), KOTopbiM coAep>KMT cnribHoe 
ocHOBaHMe (HanpMMep, TpeT-6yT0KCMA Kannfl). 
Bboaa KeTOH cnycTa npMMepHO TpM naca npM 
KOMHaTHOM TeMnepaType, MO>KeT 6biTb BbiAeneH 
>KenaeMbiM npoMe>KyTOHHb!i?i ojie0MH. C L^e/ibfo 
nonyneHMfi xopoujMX BbixoAOB onecf)MHa, 
npeAnoHTMTenbHo Mcnonb30BaTb 
0,4-0, 6-MonbHbiti M36biTOK peareHTa BMTTMra no 
oTHOLueHMHD k KeTOHy. OjiecjDMH saTeM 
soccTa h a Bfi m Ba \ot ao M<enaeMoro 

R p -3aMeiAeHHoro nporiMHa g noMou^bio 
cTaHAapTHbix MeTOAOB BoccTaHOBneHMq. 
KaTanMTMMecKoe TMAPMpoBaHMe flanaeTCfi 
HaM^onee nerKMM cnocoGoM ocyu^ecTBJieHM^ 
3Toro npeBpaiAeHMfl b na6opaTopMM. 
TuAPMpoBaHMe onecfciMHa b npMcyTCTBMM 
KaTaxiM3aTopa (HanpMMep, 5%-HbiM 

nannaAM^-Ha-yrne) b MHepTHOM pacTBopMTene, 

TaKOM KaK STaHOJl, 3C|3C|)eKTMBHO npM 

aTMoccJ>epHOM AaBjieHMM. B cny^ae TaKMX 

npOMeXyTOMHblX npOAyKTOB, B KOTOpblX 

aMMHQ3au4MTHOM rpynnoM ABn^eTcyi Cbz, 
rMApnpoBaHMe TaioKe yAanaeT saiAMTHyro 
rpynny, hto npMBOAMT k coeAMHeHMio, KOTopoe 
MoxeT 6biTb Mcnorib30BaHO An« CBflsbiBaHMa c 
P-X'-COOH. KaK cneAyeT y^ecTb cnei^MariMCTy, 

3TOT 0nOCO6 He MO>KeT 6blTb 3C)DCpeKTMBHblM ATlfl 

nonyneHMfl coeAMHeHMM, rAe R p -rpynna 
npMcoeAMHeHa K npoiiMHOBOMy Konb4y nepe3 
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reTepoaroM mjim ABnaKOTCfl apoMaTn^ecKUM 
Konbu,ou. Tskmm o6pa30M, b BbiiuenpHBeAeHHoPi 
cxeiwe R 3 AorxeH 03HaMaTb anKHir, apariKnn 
(HanpuMsp, 6eH3Mn), (uinKjnoanKMn)anKMXi n t.a. 

CooTBeTCTByjou^M^ cnocoo" nonyneHUfl stmx 
npoM©^KyTOHHbix npoAyKTOB npeACTaBneH b 
oneAywDineM cxeMe: 



I 




BbnuenpHBefleHHafl peaKi^noHHaa cxeiwa 
anbTepHaTHBHa BbiiueonwcaHHofi peaKU,w/i 
Bunura n npuroflHa aha no/iy^em/ia 
coeflMHeHMM, KOTopbie He MoryT 6"biTb nony-iei-ibi 
c noMOi^bK) peareHTOB BuiTTi/ira TaK, pjin 
nonyneHMfi npoMe>KyTOHHbix npoAyKTOB, rAe Ra 
o6o3HaHaeT aiiKnn, cpeHi/m n T.n., 
npowe^Kyrom-ibifi nupponnAMHOH bboaat bo 

B3aHMOfleMCTBWe C COOTBeTCTByiOLHUJM 

peaKTU bom rpuHbJipa. 06biMHO ncnonbayrar 
He3Ha«-iMrejibHbM MormpHbitf M36biTOK peaKTMBa 
TpnHb5ipa, paooTaa o6biHHo npn hm3koR 
TewinepaType (HanpwMep, ot -80 ao -60 °C), b 
HM3K03aMep3aioineM MHepTHOM pacTBopnTene, 
TaKOM, KaK TeTparnAPocjDypaH. noojie 
Ao6a BJieH m h peareHTOB, peaKi^i/ioHHOM CMecu 

MO>KHO A3Tb HarpeTbCH AO KOMHaTHOCl 

TewnepaTypbi, nocne nero peaKi4um oobiMHO 
noriHocTbK) 3aKaHMHBaeTca 3a HecKonbKo nacoB. 
riojiyMeHHoe npoivie>KyTOMHoe coeAHHeHne 
AernflpaTMpyioT, Hanpuwiep, o6pa6oTKofi 
TpMcf)TOpyKcycHoW KMCJioToi^. npowe>KyTOHHoe 
3,4-AernflpocoeAHHeHMe 3aTeM 
BoccraHaBnuBawT ao >Kenaeivioro 

npoiwe>KyTOHHoro u,wc-coeAHHeHHfl b Tex xe 
ycnoBUflx BoccTa h obji e h mi , mto onucaHbi Bbiiue 

ATlfl BOCCTaHOBJieHMf! onecjDMHOBoro 
npoiyie>KyTOMHoro npoflyicra. 

npoiviejKyTOHHbie coeAHHeHMH, rAe 
reTepo-L-rpynna flBrmeTCH kmcjiopoaom n OHa 
HenocpeflcTBeHHo npwcoeAw-ieHa k 

nponwHOBOMy Konbuy (r.e. p=0), mo>kho 
nonywaTb no peaKU.nn Mitsunobu (Mitsunobu : 
Synthesis, 1 (1981)): 

Chz Cbz 



COOEt, 



HO 



A1--O 



no oTofi peaKqun CflOXhlblfl" 3CjDMp 
TpaHC-rMApoKCMnMpponnflMHKap6oHOBOM 
KwcnoTbi o6pa6arbiBaK)T Tpn4>eHMn4)oc0HHOM b 
pacrsopnTene, TaKOM KaK TeTparMApo<^ypaH, b 
npucyTCTBMH Ar-O-H. Ciwecb oxna>KAahOT 
npMMepHo ao 0°C n Ao6aBJiflK)T 
AM3Tnna30AMKap6oKCMJiaT. nocne HarpeBai-Mfl 
AO KOMHaTHotf reivineparypbi peaKu,woHHyjo 
ciwecb oOpaoaTbiBaioT c nonyMeHneM 
>Kenaeiworo npowie>KyTOHHoro u,nc-npoAyKTa. 
TorAa KaK BbtujenpuBeAeHHajR cxeivia 
npeACTaBJifleT peaKi4MK0 aha coeAHHeHMfl, rAe L 
= -O- p = q = 0 m T=Ar, 3Ta peaKU,noHHafl 
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nocneAOBaTejibHocib npuroAHa Ana nonyMeHu^ 
Apyrux coeflMHeHUM, rfle p=0 h L= -O-. 

npoMe>KyTOHHbie coeAMHeHWfl, rAe L 
oeosHanaeT cepy m npucoeAHHeHo 
HenocpeAGTBeHHO k Konbi^y, MoryT 6biTb 
nonyneHbi cHanana npeo6pa30BaHweM 
ruApoKCi/i-rpynnbi b rosnnarHyKD tutu ApyrynD 
noAoGHyio yAan^eMyio rpynny m nocneAyKDiMMM 
3aMei4eHneM Ti/ionfiT-aHnoHOM (cm. , Hanpniviep, 
Kropcho m AP-, J- Med. Chem., 31, 1148-1160 
(1988); Smith n AP-, J. Med. Chem., 31 875-855 
(1988)). 

npoMe>KyTOMHbie npoAyKTbi, rAe L 
o6o3HaMaeT a30T, npucoeAHHeHHbi^ 
HenocpeACTBeHHO k KonbL^y, Moryr 6biib 
nonyneHbi cHaMana npeo6pa30BaHneM 
ruAPOKCM-rpynnbi a rosnnarHykD hjim APyryio 
noAo6Hyio yAanfleiwyK) rpynny n nocneAyJomwM 
3aMeii^eHneM a3MAOM. Asma mo>kho 

BOCCTaHaBJIUBaTb H3BeCTHblMH weTOAaMM M 

3aTeM ariKunnpOBaTb c nony^eHneM >Kenaewoui 
ct)yHKi4noHanbHOM rpynnbi (cm., HanpuMep, Smith 
m flp., J.Med.Chem., 31, 875-855 (1988)). 

CoeAHHeHna no HacroflmeMy M3o6peTeHHK) f 
coAep>KaLm>ie unc-Ohi-cjDyHKL^noHanbHyK) rpynny, 
nonynafor nyreM cnHTe3a OTunoBoro acfwpa 

(S)-MHA0riHH-Kap60H0B0M KMCnOTbl M3 

cooTBeTCTByfome^ KwcnoTbi (cm. Vincent n AP-, 
Drug Design and Discovery, t. 9, c. 11-28 
(1992)) n BOCCTaHOBneHHfl SToro 
npOMexyTOHHoro npoAyKra ruApupoBaHneM HaA 
5% Pd/C b STaHone c nony^eHneM cno>KHoro 
acpupa o KTa r n Apo m h aoji - 2 - Ka p6o h o bo m KucnoTbi, 
o6bWHO Ha3btBaeMoro Ohi-ac^npoM, KaK 
npeflCTaBneHO HM)Ke: 



1 



CoeAHHeHMfl no HacroHLi|eMy H3o6peTeHHK), 
coAe p>Ka lu\ m e TpaHC-Ohi -c|DyHKi4MOHanbHyK) 
rpynny, nonynafOT no MeTOAy Vincent m AP-. 
Drug Desugn and Discovery, t.9, c.11-28 
(1992)). 3tot CMHTe3 npeACTaBneH Ha .cxeMe, 
noKa3aHHOM HM>Ke: 

ox-ca-oc\ 



FeaKUMa 



pa3flencnne 



<X>\ 



CoeAHHeHne no HacTOflmeMy H3o6peTeHHio, 
coAep>KaLAee 6ni4MKnnHecKyKO cucreMy c 
reiepoaroMOM mjim 6e3 Hero, MOKeT 6biTb 
nonyneHO no MeroAy Teetz n AP-, Tetrahedron 
Letters, 25, 4479 (1984). OSbNHan cxeMa 
nonyHeHMfl cneAyrou^aji: 
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rfle P o6a3HanaeT 3au^MTHyio rpynny m R x - 
anKun. 

npoiwe>KyTOHHbie coeflMHeHMfl Ana BBeAeHMfl 
N-3aMemeHHOM muLjHHOBotf c^yHKUMOHanbHovi 
rpynnbi (Y), ncnonb3yeMbie Ana nonyneHwa 
coeAHHeH^Ci no HacTOflinewy M3o6peTeHwo, 
nojiynaioT oGbHHbiMW MeTOflaMW. 

HanpHMep, cno>KHbifi ranoreHaupTaTHbifi 
acjDup, TaKOM, KaK TpeT-6yTMn6poMaL^eTaT, MOxeT 
6biTb npeo6pa30BaH b wenaeMoe saMeineHHoe 
coeAHHeHne nyrewi oopaoo™ c nowioLi^bK) 
coot b eTCT b y to me ro nepBUHHoro aMUHa: 

BrCH 2 COO~rpeT-6yTH^ + 
R g NH 2 -> HNR g CH 2 COO-TpeT-6yTMJi. 

TpeT-5yTnn-6poMaueTaT noABepraioT 

B3aMMOAePlCTBMK) C COOTBeTCTByiOLAUM aWMHOM 

caivin no ce6e mjim, npeflnoHTMTeribHo, b 
HepeaK^OHHOcnocoOHOM pacTBopnTene, tqkom 
KaK cnnpT. npeflnoHTHTenbHo ncnonb30BaTb 

MOJlbHUtf M30"blTOK aMUHa A™ HHTeHCHCjDMKai4MM 

peaKL^nn ao ee normoro npoTeKaHwa. 
npeAnoHTHTeribHo, peaKi4MOHHafi ciwecb TaiOKe 
coAep>KMT HepeaKi4MOHHOcnoco6HbiCi a^enTop 
Kucjiorbi, raKotf KaK, no KpaPiHePi Mepe, MarbHbifl 
3KBHBaneHT TpnaTt/inaMWHa. Torfla KaK pearembi 
oobNHO o6"beAHH?iiOT npw oxna>KA©HMH 
(HanpwMep, 0°C), peaKuwra oo"biMHo npoBOAaT 
npn HarpeBaHnn ao komh3thom Tewneparypbi, 
nocne Hero peaKU,nn aaBepwaeTCfl noriHOCTbK) 
3a 24 Maca. Xoth 6powiai4eTaT flBnflercfl 
npeAnoHTMTenbHbiM, Ana aroro npeBpameHUfi 
mo>khq Mcnonb30BaTb ApyrHe ranoreHai^eTaTbi, 
TaKMe, KaK noAaL^eTaTbi m xnopaueTaTbi. MoryT 
6hiTb noflo6Hbtw o6pa3aM ncnonb30BaHbi flpyrne 
cnowHoacjMpHbie rpynnbi. TpeT-ByTunoBbiM 

CJ10>KHblM 3QbMp flBJlfleTCH npeAnoHTHTenbHbiM, 
nocKonbKy oh mo>kgt no3>Ke 6birb nerKo yAaneH 
npw nocneAyioLL\eui o6pa6oTKe aHH3onoM w 

TpMCjOTOpyKCyCHOM KHCnOTOM. 

BTopow cnoco6 nonyqeHmi stwx 
npoMe>KyTOHHbix npoAyicroB npeACTaBneH 
cneAytou^eM peaKi_\noHHOM cxeMofi: 

R°-C HO+H 2 NCH 2 COO-3TMn 
___> R°-CH=NCH 2 COO OTMfi — > R°-CH 2 - 
NHCH 2 COO-3TMn, 

rAe R°-CH 2 o6o3HaMaeT R g -rpynny, 
coAep>Kai^y[o Hesaiviei^eHHyio MGTuneHOByio 
rpynny, coceflHrojo c iwecTOM npucoeAHHeHUfi k 
rnnM,MHOB0Pi rpynne. 

B BbiiiienpuBeAeHHOM peaKi^MOHHOM cxeivie, 
cooTBeTCTByioLi^nM anbAeruA CMewkiBaioT c 

rnHL^MHOBblM CJ10>KHblM 3Q>ipOM B 

HepeaKqnoHHOcnoco5HOM pacTBopMTene, TaKOM 
KaK MeTaHon nnn aTaHon. Ecjim ncnonb3yioT 
o6pa30BaBtuyK)CJi conb cno>KHoro nnw4HHOBoro 
ac^upa, to mo>kst 6biTb AoSaBneH MonbHbiui 
SKBUBaneHr ocHOBaHMfi, TaKoro KaK thapokcma 
Kan urn, Ana nonyMeHi/m cBoSoAHoro ocHOBaHMfi 
cno>KHoro aMWHOGc£wpa. B3aMMOAeMCTBMe 
an bAernfla co cno>KHbiM rnni^MHOBbiM 3qbnpoM 
npHBOAUT k o6pa30BaHMJO npoivie>KyTOMHoro 
ocHOBaHMfl LUnc}xt>a, KOTopoe 3aTewi mo>kho 
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BoccTaHaBnMBaTb in situ nyTewi o6pa6orKH 
BOCGTaHOBMTeneM, TaKUM KaK L^aHooopn/iApufl 
HaTpn«. O6pa30BaH^e ocHOBaHMfi LliHcpcpa 
nponcxoAMT o6bmHO b TeneHne weHee naca; 
BoccTaHOBnenne o6bNHO aaKaHHMBaeTCH cnycrfl 
10-15 h. CnoKHbie MeTMnoBbie mjih 3TnnoBbie 
30Mpbi, npuroAHbie s KanecTBe stux rpynn, 
MoryT 6biTb yflaneHbi (cHATwe 3au^nTbi) nyTeiw 
OSpa^OTKM rWApOKCHAOM nklTMfl B boahom 
AHOKcaHe. Hcnonb30BaHne cooTBercTByiou^ero 
KeroHa bmocto aribAernAa R°-CHO npuBOAUT k 
nonyneHMfo npowie>KyTOHHbix npoAYKTOB, rAe 
MeTuneHOBa^ rpynna, cB^aaHHayi c 
rnnu,UHaMMHOM, 3aMeu^QHa. 

AnbTepHaTMBHo, n oco6eHHO Ana Tex 
coeAHHeHMM, rAe R g - Ar (T.e. 6e3 BBeAeHKfl 
anKMribHo^ rpynnbi), npeAnomnTeribHO 
nonynarb npowe>KyTOHHoe coeAWHeHne 
P-X'-CONHAr oSbNHbiMM cnocoSaMU 
(Hanpniwep, nyTeiw B3a m mo Ae ^ct b h a 
aKTUBMpOBaHHO^ cpopMb! P-X'-COOH c ArNH 2 ) 
M 3aTeM B3aHMOAeMCTBMfl 3Toro 

npoMe>KyTOHHoro coeAHHeHU^ c 
anKunranoreHaneiaTOM, KaK onwcaHo Bbiiue, c 
nonyMeHneM P-X , -CONHAr-CH 2 COO-ajiKnna, 
KOTopufi 3aTeiw Aanee MoxeT 6biTb 
npeo6pa30BaH oSbiMHbiM nyTeM. 

MHorne ueneBbie coeAHHeHH* no 
HacToaiAeMy M3o6peTeHHio unw npoMswyToqHbie 
npoAyKTbi Ana mx nonyneHMfl Moryr SbiTb 
B3anMonpeo6pa30BaHbi cTaHAapTHbiMM 
MeTOAaMM. Hanp^Mep, apuribHbie coeAMHeHMR, 
Koropbie 3aMet4eHbi HMTporpynnotf, MoryT 6birb 
BoccTaHOBneHbi (HanpMwep, b npucyTCTBun 
rnApocynbcf)MTa HaTpmq a 

HepeaKUMOHHOcnoco6HOM pacTBopHTene, TaKOM, 
KaK 9TaHon, BOAa wnn \ax CMecb). KorAa 
HUTpocoeAHHeHwe KwnflTflT c o6paTHbiM 
xonoAnnbHMKOM b cMecw BOAa/oTanon b 
npucyrcTBun rnApocyribo>nTa HaTpun, 
BoccTaHOBneHne oGbNHO nonHOCTbto 
3aBepujaeTCfl sa HecKoribKO nacoB. nonyneHHbifi 
b pe3y;ibTaTe aMUH Mo>KeT npucyTCTBOBaTb b 
L^eneBOM npoflyKTe; ecnn aMMH t/iMeeTCH b 
npowe>KyTOMHOM npoAVKTe, to MO>KeT 6biTb 
jKenaTenbHbiM o6pa30BaHMe ero b ero qeneByra 
>KenaeMyio o>opMy (HanpuMep, ai^nnnpoBaHne c 
nonyneHneM ai^nnnpoBaHHoro aMi/ina) mjim 
3aii4MTa Ana M36e>KaHH?i no6oHHbix peaK!4M« b 
npoi4ecce ocyinecTBneHMfl nocneAOBaTeribHocTM 
XMMMHecKnx peaKquti. Ecnn xenaTenbHbiM 
coeAWHeHf/ieM ABny?eTC5i CBoGoAHbi^ aMMH, to b 
otom cnynae ocoGeHHo npuroflHo^ flBnaeTca 
Cbz-3aiAHTHafl rpynna. flpyrwe npeBpaLAeHwa m 
B3anMonpeBpau4eHHfi 3Toro Twna H3BecTHbJ 
x i/i m t/i KaM-opraHU KaM . 

KaK rcho cneunanncTaM, BbinieyKa3aHHbie 
npeoo"pa30BaHna mop/t 6biTb ocyLi^ecTBneHbi 
npn wcnonb30BaHHH ncxoAHbix BemecTB, 
yKa3aHHbix Bbiiue, win b 6onbuunHCTBe cnynaeB 
TaiOKe mo>kho nonynaTb npoMe>KyTOHHbie py\- 
unM TpunenTMAbi, coAep>KaLUne OAHy n Ty >Ke 
cooTBercTByjoL^yio cjDyHKi^noHanbHyKD rpynny. B 
nocneAHnx cnynaax MO>KeT OTnaAaTb 
Heo6xoAMMOGTb wnw noTpe6HOCTb aaiAMTbi 
pa3iinMHbix rpynn; cneAOBaTenbHO, nopaAOK n 
Twn xuMMHecKUix peaKL^wPi AnKTyeTca 
Heo6xoAMMOCTbto m TunoM 3aii4MTHbix rpynn, a 
TafOKe nocneAOBaTeribHOCTbio ocyLH,ecTBn?ieMbix 
peaKi4MCi. TaiOKe cnennanncTy noHfiTHO, hto 
mokho BbiOpaTb Apyrwe saL^HTHbie rpynnbi Ana 
Toro, HTo6bi ohm cjiy>Knnn nenaM 3ao^MTbi 
cjDyHKi^noHanbHow rpynnbi b npoi^ecce 
nocneAOBaTenbHOCTM xMMMHecKnx peaKunw, ho 
TaiOKe mop/t 6biTb yAaneHbi npw 
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COOTBeTCTByHDLqUX yCHOBH^X H B 

cooTBeTCTBytoLi^eM nopfiflKe c yMeTOM 
nocrieflOBaTe/ibHocTM npeBpaLneHrttf. 
Hanpuwep, b BbiwenpHBefleHHofi cxeivie 1 G' 
BioifOHaeT 3aMecTMTenn, rAe R o6o3HanaeT -CN; 
3Ta HMTpn/ibHaa rpynna MoweT GbiTb 
npeo6pa30Bahia b aiviMflMH nnn BoccTaHOsrieHa 
flo aiwuHa, Koropbie MoryT 6biTb Hea6n3aTeribHO 
Aanee npeo6pa30BaHbi b ryaHnAUHbi no 
HacTowmeiviy n3o6peTeHnro. 

CoeflUHeHM^ no HacroflineMy nsoGpeTeHnio 
nymue Bcero BbiAenaTb b BnAe conen" 
npucoeAMHeHUJR kmojiot. Conn coeAn HeH nn 
cjDopMyxibi I, o6pa30BaHHbie M3 kmctiot, TaKnx KaK 
yKa3aHHbie Bbiwe, npnroAHbi b KanecTBe 
cpapMai^eBTnHecKw npneivineMbix conen" japn 
BBefleHHa b KanecTBe aHTMTpoM6ornHecKnx 
areHTOB n An* npnroTOBneHn* cocraBOB ornx 
areHTOB. Apyrne conn npncoeAHHeHna kmcjiot 
mop/t 6biTb nonyqeHbi n ncnonb30BaHbi Ann 
BbifleneHMfi n omuctkh nemnflOB. Hanpnwiep, 
TaioKe MoryT GbiTb ncnonbsoBaHbi conn c 

CyJlbC$»OKMCnOTaMH, TaKMMM K3K 

MeTaHcynbcjsoKMCJioTa, H-eyTaHcynbcjDOKnonoTa, 
n-Tonyojicynbc)DOKMcnoTa n 
Ha4)TanMHcynbct30KMCJioTa. 

CoeAMHeHne cfropMynbi I nonynajoT: 

a) nyTeM oAHOBpeMeHHoro nnn 
nocneAOBaTenbHoro yaaneHnfl 3aLAMTHoK 
rpynnbi (rpynn) P n3 cooTBeTCTByioiAero 
coeAMHeHtifl cfcopiviynbi II: 

(P)X-Y-NH-(CH 2 )r-G(P), (II) 

pa© (P)X - paAMKan X, KOTOpbitf M0>Ker 
coAep>KaTb oAHy nnn 6onee 3aiAHTHbix rpynn P, 

HG3aBMCMMO BblOpaHHblX M3 aMHH03aLAHTH0p| 

rpynnbi P nnn coeAnHeHna c|DopMynbi I, rAe X 
BKnioMaeT ochobhoa NH paAMKan, n 
KapGoKCW3au4HTHyic rpynny P Ana coeAnHeHna 
cpopMynw I, rAe X BKntoMaeT KapGoKcnocTaTOK w 
G(P) o6o3Ha^aer paAMKan G, KOTopbin MO>KeT 
coAepa<aTb OAHy nnn 6onee HesaBncuMO 
BbiGpaHHbix aMMH03aiAHTHbix rpynn P; mjim 

6) Ana coeA^HeHna cpopiwyribj I, rAe R 
o6o3HaMaer 



II 



nyTeM rnflpnpoBaHna coorBeTCTByioi^ero 
coeAHHeHMfi cjDopwyiibi I, rAe 
R o6o3HaMaeT 

NOH 
II 

-C-NH : 
2 

n 3areM, KorAa HeooxoAMMa coxib 
coeAi/meHMfl cjDopMyribi I, o6pa30BaHna conn c 
c^apMai^eBTMHecKii npneMneMon kmcjiotom. 

Mo>KeT 6biTb npeAnoMTMrenbHbiM 
npoBeAeHne cnocoo~a 6) oAHOBpeiueHHO co 
cnocoGoM a), fljia coeAHHeHH« qbopMynw I, a 
KOTopoM KMcnoTH03au4MTHoi?i rpynn on HBnaeTCfl 
Tper-6yrnnoBbiM cno>KHbin acfcnp n/nnn 
aMMHOsau^nTHbiMM rpynnawn f\Bnn\OTcn 
Tper-6yrnnoKcnKap6oHMn, 3aii^MTHa5i (bie) 
rpynna (rpynnbi) MoryT 6biTb yAaneHbi 
o6pa6oTK0M cnnbHon KnonoTbi, TaKon KaK 
TpMc|DTopyKcycHa5i Kncnora nnn o"e3BQAHbiM" 
xnopoBOAopoA b MHepTHOM pacTBopmene, 
TaKOM, KaK AMOKcaH nnn AUxnopMeTaH, b 
npncyTCTBMki aHM30Jia. flnn coeAHHeHMfl 

CjDOpMyflbl I, B KOTOpOM KHCJ10TH03aiAHTH0^ 

rpynnon 5iBnfleTC5i cno>KHbiti 6eH3nnoBbiM acf)np 
n/nnn aMMH03aLAnrHoPi rpynnoK aBJiaeTca 
6eH3MJiOKCMKapeoHnn, saiAHTHaq (bie) rpynna 
(rpynnbi) Moryt 6biTb yAaneHbi nyTeM 
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ruAPMpOBaHMJi, o6bNHo ocyiAecTBrifleMoro b 
3iaHonbHOM xnopOBOAopoAe b npncyTCTBnn 
nannaflHfl-Ha-yrjie b KanecTBe KaTann3aTopa. 

npeAnoMTMTenbHbiM cnocx36oiw ommctkm 
coeAnHeHM^ ($»opMynbi I, npn OAHOBpewieHHOM 
nojiyneHMn >KenaeMOM cTa6nnbHow coneBOW 
cpopMbi, nBnaeTCfi cnocoa, onucaHHbiK b 
naTeHTe CLUA 5 250 660. CornacHO STOMy 
cnoco6y , CTa6nnbHbie cyn bcjDaTbi nn n 
ruApoxnopuftbi nonyMatoT nyiew ohmctkm 
npenapaTMBHoi^ xpoMaTorpacjDneR c Ci& 
o6paiA©HHoPi cJaasoM, npn KOTopofi boahum 
KOMnoHeHT coAep>Knr cepHyto Ki/icnoTy linn 
connHyK) Kncnory npn pH 2,5 h opraHMHecKMM 
KOMnoHeHTOM flBrifleTcn aqeTOHMTpwn. pH 
KUCnOM nOABM>KHOfl c£a3bi aoboa^t ao BennHMHbi 
npMMepHo ot pH 4 ao npniwepHO 6 c noMOLAbK) 

aHMOHOOSweHHOi^ CMOnbl B rHAPOKCMJlbHOM 

cjDopMe, HanptiMep, KaK Bio-Rad AG-1X8. nocne 
ycTaHoaneHnji pH pacTBop conn cyribc^aTa 
rpnnenTMAa mjim rMApoxnopi/iAa TpnnemnAa 
nnoct>nnn3yiOT c nonyneHneivi mmctom" cojim b 
cyxo^ nopouJKOo6pa3HoPi cpopiwe. Hanpniwep, 
cornacHo cnoco6y, cbipoM 

D-Phe-Pro-p-NHCH 2C6H 4 C(NH)NH 2 -cynbct)aT 

MOJKHO paCTBOp^Tb B BOAe M paCTBOp BBOAMTb B 

KoriOHKy pa3MepoM 5 cm x 50 cm c cj3a3oi^ Vydac 
C! a RP B3>KX. Hcno/ib3yHDr rpaAMem 2-10% B 
(A = 0,01% H 2 S0 4 ; B = aL^eTOHnrpnn) a 
TeneHne 10 m. MHoroMMcneHHbie cjDpaKi^nn 
co6npaiOT n Te, b KOTopbix coAep>KMTcn npoAyKr, 
onpeflermeMbift c noMou^bto aHajiMTn^ecKoCi R P 
B3>KX, o6"b eflM h 9\ \ot . pH o6"beAMHeHHbix 
cjDpaKi^nM AOBOA^T ao 4,0-4,5 c noMombfo ciwonbi 
AG-1X8 b rnApOKCMAHOfi cjDopMe (Bio-Rad, 3300 
Ragatto Blvd. , Richmond, 94804). PacTBop 
cjDnribTpyMDT m cpnnbTpaT riMoc(DMnM3yior c 
noJiyneHneM Hi/icToro D-, L-AMaMMAa b BMAe 
cynbcfcaTHOM conn. 

OnTMnecKM aKTnBHbie ui30iviepbi 

AMacrepeoMepoB no paAMKany X TaioKe 
cocTaBnflKOT qacTb HacToniAero nsoSpeTeHnq. 
TaKne onTMHecKMe aKTMBHbie n30Mepbi mokho 
nonynaTb M3 cooTBeTCTByjoL^nx omnMecKM 
aKTMBHbix npeALuecTBeHHMKOB nyTeM 
BbiiueonncaHHbix cnoco6oB, nnn nyTeM 
pa3AeneHHfl paueMnnecKnx CMecen. 3to 
pa3AeneHne moxho ocyiAecTBnflTb nyTeM 
nonyMeHna npon3BOAHbix c xnpanbHbiM 
peareHTOM n nocneAyjoi^MM 

xpoMaTorpacfc>npoBaHneM nnn nyTeM noBTopHoi?i 
KpMCTannM3ai4MM. YAaneHne xMpanbHoro 
BcnoMoraTenbHoro coeAMHeHna o6bNHbiMn 
MeTOAaMM npnBOAMT, no cyujecTBy, k onTMHecKn 
MncTbiM H30wiepawi coeAnHeHnn no HacTos?meMy 
H3o6peTeHMio nnn k nx npeAwecrBeHi-MKaM. 
rioApo6HOCTW b OTHOiueHnn pa3AeneHnR MoryT 
6biTb ycTaHOBneHbi H3 Jacques n AP-» 
Enantiomers, Racemares, and Resolutions, 
John Wiley and Sons, 1981. 

CoeAMHeHna, ncnonb3yeMbie b KanecTBe 
ncxoAHbix BemecTB b cnHTe3e coeAMHeHnn no 

HaCTOHLAeMy M306peTeHHK3, XOpOUJO H3BeCTHbl 

n, eenn nx HeT b npoAa>Ke, nerKo 
cnHTe3npyKDTCfl cTaHAapTHbiMn cnoco6aMn, 
o6bMHo ncnonb3yeMbiMn ana stoPi u,enn 
cneu,nanncTaMH. 

CneAytou4ne Aanee npnMepbi othoc^tcji 
Aanee k onncaHnio M3o6peTeHM5i m k 
cooTBeTCTByiou^nM cpaBHnTenbHbiM npMMepaM, 
ho OHn He orpaHnMnBaKDT o6"beM oxpaHbi 
H3o6peTeHnfl. 

Hcnonb3yeMbie b HacTOfluaeM onncaHnn 
a66peBnaTypbi nweioT cneAytomee 3HaHeHne: 
AMMHOKncnoTHbie ocraTKn: Arg = aprnHnn; 
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Glu = rnyTaMnn; Cly = rnni^Mn; Pro = nponun; 
hPro = roMonponun; Azt = 
a3eTHAHH-2-Kap6oHMJi; Phg = (£eHi/iJirjiwu 1 wji; 
Phe = cjjeHUJianaHun; hPhe 
roMocpeHMnaJiaHMn; 1-Tiq = 

1 ,2,3,4-TeTparMAPOH3oxMHonMH-1 -KapGoHM/i; 
3-Tiq = 

1,2,3,4-TeTpa™APOK30XMHojiMH-3-Kap6oHMJi; 
Cha = p- nMKnoreKcujianaHun; hCha = a- aMHHo 
-y- i^MKnoreKcnn6yTHpnn; NM1 = 
N-MeTH^nHAon-2-onn; Ohi = 

L^nc-oKTarMApoMHflon^-OMn; 1-Piq = 

nepmAP0-H3OXMHOJiMH-1-Kap6oHnn; 3-Piq = 
neprMAPOM3oxnHonnH-3-Kap6oHnn; Met = 
MeTHOHMn; Met (Og) = S.S-Ai/ioKCOMeTi/ioHt/iJi. 
Agm - arwiarnH; Boc- TpeT-6yTMnoKCMKap6oHHJi; 
Bn - 6eH3nn; Cbz - 6eH3HJioKcnKap6oHnn; flUK - 
AMi4HKnoreKcnnKap6oAHHMHA; flM<t> 
AHMeTnn0opMaMHA; Et - 3TMn; flMCO - 
AMMeTMJicyjibctJOKGMAi EtOAc - 3Tnnai^eTaT; 
Et 2 0 - flMOTHJiOBbiPt 3(J>np; EtOH - STaHon; Fmoc 
- 9-c^jnyopeHnnMeTOKcnKap6oHMn; FAB-MS - 
Macc-cneKTp, nonynaewibiM nyTewi 

6oM6apAMpOBKM 6bicrpbiMH aTOMaMM; FD-MS - 
Macc-cneKTp c p,ecop6uy\eft norm; 1S-MS - 
Macc-cneKrp, nonynaeMbiM npn npuMeHeHMM 
nyMKa aneKTpOHOB; HRMS - Macc-cneKTp 
BbicoKoro paspeiueHna; HOBT = 
1 -rnApOKcn6eH30Tpwa3on-rirfApaT; MK = 
HH<£paKpacHbifi cneicrp; RPHPLC 

BblCDK03C|DCj3eKTHBHafl XHAKOCTHafl 

xpoMaTorpacjDMfl c o6paLAeHHbiMU cf)a3aMn; Ph - 
cfieHwn; TFA = l<t>K - TpwcJjTapyKcycHafl 
KMcnora; Tro> - TeTparviApocfeypaH; TCX = 
TOHKocnoMHafl xpoMaTorpact>Mfl. 

Hcnorib3yK)T cneAyKDLAne napaMeTpbi Ana 

BblCOK03Cj3Ct3eKTMSHOM >KMAKOCTHOM 

xpoMaTorpacf)MH c o6pau4eHHbiMM cfca3aMw: 

pacTBopwTenb A: 0,05% BOAHbitf pacTBop 

COJIflHOCl KHCJlOTbl (1,5 MJI KOHI^eHTpMpOBaHHOpi 

conflHotf KucnoTbi b 3 n BOAbi); 

pacTBopMTenb B: aLjeTOHMTpun; 

rpaAneHT: KaK yK33aHO b Ka>KA0M npwMepe; 

MeTOA 1 : KonoHKa: 2,5 x 25 cm, dpasa Vydac 
C-iai o6'Ta9MHafl CKopocTb noTOKa: 5 mji/mmh; 

MeTOA 2: KonoHKa: 5 cm x 25 cm; cj^aaa: 
Vydac Ci S ; 06-beMHafl CKopocTb noTOKa: 10 
mji/mhh; 

MeTOA 3: KonoHKa: 2,5 cm x 50 cm; cpa3a 
Vydac C 18 ; o6"beMHafl CKopocTb noTOKa: 10 
mji/mmh. 

Ecnn He yKa3aHo Hunero APyroro, 
ycTaHOBJieHne m AocTH>KeHt4e pH ocyiAecTBnyiJOT 

C nOMOLAbMD BOAHblX paCTBOpOB KHCJlOTbl HJ1H 
OCHOBaHMjq. 

B npuMepax, rAe yKa3biBaeTCfl 1 H-^MP, 
npoAyKT, nonyqeHHbiM B peaKi^nn, 
oxapaKTepn30BaH AaHHbiMH npoTOHHoro 
MamnTHoro pesoHaHca, noATBep)KAaioLJ4MMH, 
mto nonyMeHo yKa3aHHoe coeAMHeHne; MK 6ea 
npeAocTaBJieH^is AaHHbix yKasbiBaeT, mto 
nonyneH yAOBJieTBopHTenbHbiti HHO>paKpacHbii* 
cneicrp. HRMS i/icnojib3yK5T Ann noATBep>KAeHi/is 

TOMHOM MaCCbl COeAHHeHMtf, ATlfl KOTOpblX He 

nojiyneH yAOBJieTBopuiTejibHbitf 3/ieMeHTHbiM 
aHanus, npoayKTa no wemeMOMy cnocooy; 
yKa3biBaeTcs oneMeHTapHbifi cocTaB 
HaSntoAaeMoro MOHa (HanpwMep, MH + ). 
npuMep 1 
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EtSO z -»- Phe -Pro -Agra *HC1 

A) nojiyneHMe Boc-D-Phe-Pro-OBn. 

K pacTBopy Boc-D-Phe-OH (89,1 r, 336 
MMonb), Pro-OBn-rMApoxnopufla (81,2 r, 336 
MMonb) HOBT (50 r, 370 MMonb) n 
N,N-AMH3onpontin3TnnaMMHa (176 mji, 1,008 
MMonb) b An^nopMeTaHe (600 mji) npn 0°C 

A06aBJlfltOT 

1-(3-AMMeTnnaMHHonponwn)-3-3TnnKap6oAHMMH 
A-rnApoxnopuA (71 r, 370 MMonb). flocne 
nepeMeiunBaHMfl b TeneHne 18 h CMecb 

pa36aBJ1HK3T AUSTMJIOBblM 3C|3MpOM (1 Jl) M 

npoMbiBawT nocneAOBaTenbHo Tpw pa3a 1h 
jihmohhoh" khcjiotom" (250 mji), oawh pa3 boaoh 
(250 mji), Tpn pasa HacbiiAeHHbiM boahwm 
pacTBopoM 6nKap6oHaTa HaTpua (250 mji) m 

OAHH pa3 HaCblLAeHHblM BOAHbIM paCTBOpOM 

xnopnAa HaTpwyi (250 mji). OpraH HMecKy k> o>a3y 
cyniaT (Na 2 S0 4 ), cjDnnbTpyfOT n KOHMeHTpupytOT 
b BaicyyMe c nojiyneHneM 140 r (92,5%) 
6neAHo->KenTOM neHbi. FD/MS m/e: 452 
(M + ); 1 H-^1MP 

B) nonyHenne p-Phe-Pro-OBn«TFA. 

K nepeMeujMBaeMOMy pacTBopy 

Boc-D-Phe-Pro-OBn (68 r, 150 MMonb) b 
A^xnopMeTaHe (50 mji) npn 0°C AO^aBJifliOT 
aHM30Ji (20 mji), 3aTeM TpucjDTopyKcycHyio 
KUcnoTy (400 mji). nocne nepeMeuiUBaHMfl b 
TeneHne 3 h pacTBopnTenn BbinapuBaioT b 
BaKyyMe n baskm^j MacriflHUCTbiPi ocTaTOK 

paCTBOpfllOT B AM3TMnOBOM 3CjDMpe (1 ,5 Jl) M 

oxna>KAaK)T (72 m). Benoro i^BeTa ocaAOK 

OTCjDUn bTpOBblBa K)T, HpOMblBaiOT AH3THJ10BblM 

scjDnpoM (300 mji) m cyiuaT c nojiyneHneM 59,4 r 
(85%) 6enoro nopoujKa. 1 H-5=IMP. 

B) nonyneHne EtS0 2 -D-Phe-Pro-OBn. 

K nepeMeujMBaeMOMy pacTBopy 
D-Phe-Pro-OBn # T<t>K (12 r, 25,7 MMonb) n 

TpMSTMJiaMMHa (7 MJI, 50,2 MMOJlb) B 

AUXJiopMejaHe (200 mji) npn -78°C Ao6aBji«H3T 
3TaHcyjibct50HHJixnopnA (2,65 mji, 28,3 MMOJlb) 
no KanjiflM nepe3 KanejibHyKD BopoHKy, 
PeaKUMOHHbiM cocyA HarpeBaioT ao 0°C h 
nocne nepeMeujHBaHUJi b TeneHne 4 h 
AoSaBJiflfOT BOAy (10 mji). OpraHMMecKyjo dpasy 
npoMbiBafOT Tpki pasa 1h pacTBopoM coh^hom 
KucnoTbi (100 mji), oahh pa3 HaCblLAeHHbIM 
pacTBopoM xnopHAa HaTpua (100 mji) h 3aTeM 
pacTBopnTenb yAajiflioT b BaKyyMe. flpoAyKT 
oHMiAaiOT nyTeM c|Dn3iij-xpoMaTorpao>HM Ha 
curiMKarene, sjnonpyw CMecbio STunaqeTaTa c 
reKcaHOM (6:4). CoAep>KaiAne npoAyKT cjDpaKU.nn 
(oueHMBatOT c noMOiAbJO TCX) o6"beAMHJiK)T m 
KOHi4eHTpnpyK)T c nojiyneHMeM 6,62 r (58%) 
>KejiToro i^BeTa Macna, KOTopoe 
OTBep>KAaeTCfl. ^H-^MP; FD-MS, m/e: 445 
(M + ); AHariH3 AJi« C23H2SN2O5S: 

paccmiTaHO, %: C 62,14; H 6,35; N 6,30. 

HaPiAeHo, %: C 61,87; H 6,37; N 6,18. 

I~) nojiyHeHne EtS0 2 -D-Phe-Pro-OH- 

K nepeMeujMBaeMOMy pacTBopy 

EtSO 2-D-Phe-Pro-OBn (4,5 r, 10,1 MMOJlb) b 
n-AMOKcaHe (150 mji) Ao6"aBJiflK>T pacTBop 
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MOHornflpaTa rnapoKCMfla jimtmh (2,1 r, 50,5 
MMorib> b BOfle (75 mji). nocne nepeweiunBaHMfl 
b TeneHne 1 6 h o6*beM pacTBopa yMeHbLuaioT b 
BaKyyMe HanonoBUHy m pacrBop pa36aBJi5iJOT 
BOflotf (300 mji) n 0,1 h pacrBopowi NaOH (100 
mji). 

BoAHyHD cf>a3y 3aTeivi npoMbiBaiOT ABa>KAbi 
AMOTunoBbiwi acjDwpoM (250 Mil), noAKMcnflioT 

TBepAOti JlMMOHHOtf KUCJIOTOM H 3aTeM 

SKCTparnpyior Tpn pa3a 3TnnaqeraTOM (150 mji). 
06-beAMHeHHbie STU/i-aueTaTHbie SKCTpaKTbi 

npOMWBaiOT HaCblll^eHHblM BOAHbIM pacTBopoM 

xnopn^a HaTpuji (200 mji), cyiuaT (MgSO 4), 
ctDnnbTpyiOT m KOHi^eHTpupyioT c nonyMeHneM 3,6 
r (90%) 6enoro TBepfloro Bem,ecTBa. 

FD-MS, m/e: 355 (M 4 ). 

AHaxiM3 flna C16H22N2O5S: 

paccHHTano, %: C 54,22; H 6,26; N 7,90. 

HaweHO, %: C 54,40; H 6,42; N 7,85. 

fl) nonyneHMe 
N,N-AH-Boc-S-Me™nw30THOMOHeBHHbi 

K nepeweLUMBaeMOMy pacTBopy 

AM-Tper-5yTMJi-AMKapdoHaTa (100 r, 458 Miwonb) 
b TpeT-6yraHone (300 Mn) Ao6aanflK0T pacrBop 
cynbcjDaTa 6MC-S-MeTmni30TM0M0M©BiiHbi (32,7 r, 
117 MMOJib) B boa© (150 mji), 3aTew pacTBop 
ruApoKCMfla Harpn5i (19,2 r, 480 mji) b boa© 
(150 mji). nocne nepeMeiUMBaHMfl b Te^eHMe48 
4 CMecb KOHi^GHTpupytoT npMMepHO ao 1/3 
nepBOHaMajibHoro o6i>eMa b BaKyyMe m 

pa36aBJ1fllOT AH3TMJ10BblM SCfcMpOM (500 MJl). 

OpraHMHecKyHD cpasy npoMbiBaiOT oahh pa3 
boaom (250 mji), Tpn pa3a 1 H paCTBOpOM 

flUMOHHOM KMCJIOTbl (250 MJl) M BHOBb OAHH p33 

boaoPi (250 mji). OpraHUMecKyio dpasy sareM 
cyniaT (MgS04), cfcMJibTpytoT m KOHi^eHTpupytoT b 
BaKyyMe c nonyMeHneM 42 r (62%) oejioro 
TBepAoro BsmecTBa. 1 H-flMP. 

E) nonyneHMe N 9 ,N 9 -AM-Boc-arMaTMH 
K nepeMeniMBaeMOMy pacTBopy 

1 ,4-6yTaHAnaMMHa (23 r, 258 MMOiib) b cMecu 
2: 1 RiAMeTMndpopMaMWRa c boaom (300 mji) 
nepe3 KanejibHyjo BopoHKy AOoaBJiaiOT pacTBop 
N.N-AH-Boc-S-MeTHJinsoTkioMOHeBUHbi (15 r, 52 
MMOJib) B AHMeTMJlCjDOpMaMMAe (100 MJl). ilocjie 
nepeMeaiMBaHU^ b TeneHne 2 m pacrBopnTenn 
yAan^for b BaKyyMe m ocraTOK pacrBopyiioT b 1 h 
jimmohhom KMcriOTe (250 mji), pa36aBnqjoT boaom 
(250 mji) m npoMbiBaiOT 3TMJiai_ieTaTOM (250 mji). 
3Tnnau,eTaTHyio ctpasy cHOBa OKCTparnpyiOT 1h 

paCTBOPOM JIMMOHHOpi KMCJIOTbl (100 MJl) H 

o6teAMHeHHbie BOAHbie cjDa3bi noAUJ,ejiaMHBaK)T 
c noMOLU,bio Kap6oHaTa HaTpHH, Hacbim,aK)T 
TBepAbiM xnopMAOM HaTpwfi m SKCTparnpytor 
ABawbi STUJiai^eTaTOM (250 mji). 
06-beA^HeHHbie sTWJiaqeTaTHbie SKCTpaKTbi 
npoMbiBatoT HacbimeHHbiM boahhm pacTBopoM 
xjiopuA^ HaTpua (200 mji), cyiuaT (MgSO 4 ), 
dpuribTpyKDT m K0HU,9HTpnpyKDT c nonyMeHMeM 
12,5 r (73%) B?i3Koro cupona. 1 H-^MP. 

>K) rionyHeHne EtS0 2 -D-Phe-Pro-Agm(Boc) 2 . 

K nepeMeujMBaeMOMy pacTBopy 

N s ,N 9, -AH-Boc-arMaTHHa (2 r, 6 MMOJib) b 
AMxnopMeraHe (30 mji) AooaBrmioT 
EtSO 2-D-Phe-Pro-OH (2,1 r, 6 MMOJib), HOBT 
(810 Mr, 6 MMOJib) n N,N-AHH3onponnji3tMJiaMHH 
(1,6 T, 12 MMOJib) c nocjieAyHDii^nM 
AooaBJieHneM 

1-(3-AHMeTHJiaMMHonponmi)-3-3TMJiKap6oAHMMH 
A-rnApoxjiopnAa (1 ,4 r, 73 MMOJib). Ilocjie 
nepeMeujuBaHna b TeMeHne 20 h pacTBop 
pa36aBJififOT 3TMJiai4eTaTOM (300 mji) h 
npoMbiBaiOT rpn pa3a 1h pacTBopoM jiumohhom 

KMCJIOTbl (150 MJl), OAMH pa3 BOAOM (150 MJl) M 



AB£l>KAbl HaCbim,eHHblM BOAHbIM pacTBopoM 
6MKap6oHara HaTpwa. OpraHMHecKyio c|Da3y 
3areM cyiuaT (MgS0 4 ), opMribTpyfOT m 
KOHueHTpMpyK^T b BaKyyMe. OcraTOK 
xpoMaTorpadpM py kdt Ha CMJiMKarejie, ariKDMpyji 
B03pacTaioLAMM rpaAweHTOM CMecu 3TMJiaLJ,eTaTa 
c reKcaHOM (1:4) flo sTMJiau.eTaTa. 

CoAep>Kau4Me npoAyKT cf)paKi4MM (Ha 

OCHOBaHMM TCX) 06-beAMHfllOT ]A KOHU,eHTpHpyiOT 

c nojiyMeHMeM 2,4 r (60%) B5i3Koro 
10 Macjia. 1 H-f1MP, FD-MS, m/e: 668 (MH + ). 

3) nonyMeHne EtS0 2 -D-Phe-Pro-Agm.HCI. 
nepeMeujuBaeiviyKD cycneH3HK) 
EtS0 2 -D-Phe-Pro-Agm(Boc) 2 (1,6 r, 2,4 

MMOJib) B aHM30Jie (1 MJl) paCTBOpfllOT B 
TpMCjDTOpyKCyCHOM KMCJlQTe (20 MJl) M 

15 npoAOJi>KatOT nepeMeLUMBaHMe b Te^eHMe 1 m 
npM KOMH3THOM TeMnepaType. PacTBopMTerib 
3aTeM yAaji^ioT b BaKyyMe m ocTaTOK 
pacnpeAeJiflK)T Me>KAy boaoi^ (100 mji) m 
A^OTMJiOBbiM scjDMpoM (50 mji). BoAHyio cfrasy 

2 q npoMbiBaiOT CHOBa AUSTunoBbiM adpupoM (50 mji) 

M 33TSM HaCTMHHO KOHI4eHTpMpyK0T M 

jiMo4)MJiM3MpyioT c nojiy^eHneM 1 ,4 r cbipoM 
Tpna>Topau 1 eTaTHO« cojim. nonoBMHy otopo 
Bem,ecTBa 3aTeM pacTBopntOT b boa© m OMMLU,aK)T 
c noMOLAbK) R P HPLC (MeTOA 1; 98/2 /A/B/); 

25 cooTHOiueHMe M3MeHflK»T BnjiOTb ao 50/50 /A/B/, 
60 MMHyT) c nojiyneHMeM 490 Mr (81%) 6ejioro 
nopowKa. 1 H-5HMP; FD-MS, m/e: 467 (M + ). 
AHaJiM3 Anfl C2iH34N 6 04S-HCL H 2 0: 
paccMMTaHO, %: G 48,41; H 7,16; N 16,13; 

™ CI 6,80. 

30 Ha^Aeno, %: C 48,01; H 6,81; N 16,15; CI 

6,97. 

FlpMMep 2 
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Et SO z - O- Cha- Pro - Acf n • H CI 

A) noy^eHMe Boc-D-Cha-Pro-OBn. 
Cnoco6oM, no cyiAecTBy 3KBMBaneHTHbiM 

46 onMcaHHOMy b npMMepe 1-A, 

Boc-D-Cha-Pro-OBn nojiynatoT ms 

Boc-D-Cha-OH m Pro-OBn. HCI c bwxoaom 91% 
(109 r), FD-MS, m/e 458 (M + ). 

B) rionyMeHMe D-Cha-Pro-OBn.TFA. 

5Q CnocoGoM, no cymecTBy aKBMBaneHTHbiw 
onMcaHHOMy b npMMepe 1-B, 

D-Cha-Pro-OBn «TFA nojiyMatOT c BbixoAOM 130 

r (116% ot TeopeTMMecKM 

paccMMTaHHoro). 1 H-flMP; FD-MS m/e: 359 

55 (M +) " 

00 B) nonyMeHwe EtS0 2 -D-Cha-Pro-OBn. 

CnocoGoM, no cyuj,ecTBy 3KBMBaneHTHbiM 
onMcaHHOMy b npMMepe 1-B, 

EtSO 2-D-Cha-Pro-OBn nonyMaKOT c BbixoAOM 
2,3 r (20%). 
60 1 H-53MP; FD-MS. m/e 450 (M + ) 

AHanM3 Anfl C23H34N2O5S: 

pacc^MTaHO, %: C 61,31; H 7,61; N 6,22. 

HaMAeHo, %: C 61,55; H 7,59; N 6,28. 

r) nonyMeHne EtS0 2 -D-Cha-Pro-OH. 

CnocoGoM, no cyiu^ecTBy 3KBMBaneHTHbiM 
onMcaHHOMy b npMMepe 1-r, 

-17- 



EtSO 2-D-Cha-Pro-OH nonynafOT c BbixoflOM 
0,78 r (48%). 

1 H-flMP, FD-MS, m/e: 361 (M + ). 

fl) HonyMeHne EtS0 2 -D-Cha-Pro-Agm(Boc) 2 . 

CnococoM, no cyu^ecTBy 3KBi/iBaneHTHbiM 
onucaHHOMy b npniwepe 1->K, 400 wir (40%) 
EtSO 2 -D-Cha-Pro-Agm(Boc)2 nonyqaioT m 
EtS0 2 -D-Cha-Pro-OHi4 

N 9,N g, -fln-Boc-Agrm. 1 H-flMP; FD-MS, m/e. 674 
(MH + ). 

E) rionyMeHne EtS0 2 -D-Cha-Pro-Agm.HCI. 

Gnoco6oM, no cymecTBy 3KBi/iBaneHTHbiM 
onucaHHowy b npmwepe 1-3, 

EtSO 2-D-Cha-Pra-AgnruHCI nanynaKTr c 
Bbixoflowi 100 Mr (45%). npoflyicr onumafOT c 
noMOU^bfO RPHPLC (MeTOA 1; 98/2 /A/B/, 
cootho LiieHUG H3MeHflior ao 50/50 yA/B/, 60 
mmh). 1 H-flMP; FD-MS, m/e 473 (M + ), 

AHSLTIM3 Ana C2iH 4 oN 6 0 4 S.1 ,2HCI •H 2 0 

paccMmaHO, %: C 47,20; H 8,15; N 15,73; 
CI 7,96. 

HatffleHO, %: C 47,47; H 7,34; N 16,10; C 
7,80. 

FIpMMep 3 



Et.OCON-H 




Et, OCO- D- Phe - Pro - A^iw + HCJ. 

A) nonyseHne EtOCO-D-Phe-Pro-OH. 
Cnoco6aMi/i, no cywecTBy sKBUBaneHTHbiMn, 

onucaHHbiMH b npMMepax 1-B n npn 
ncnonb30BaHnn 3Tnxjiopcf)opMMaTa BMecTe 
STaHcynbcjDOHMnxjiopMAa, nonynaioT 6,59 r 
(92%) EtOCO-D-Phe-Pro-OH. 

1 H-5RMP; FD-MS, m/e 335 (M + ); 

AHann3 AHfi C 17 H 2 2N20 5 : 

pacCHMTaHO, %: C 61,07; H 6,63; N 8,38. 

HafiAeHO, %: C 60,88; H 6,72; N 8,14. 

B) nonyneHwe EtOCO-D-Phe-Pro-Agm.HCI. 
Cnoco6oM, no cyu^ecTBy SKBHBaneHTHbiM 

onucaHHOMy b npMMepe 1->K, nonynaioT 2,1 r 
(54%) EtOCO-D-Phe-Pro-Agm(Boc) 2 K3 

EtOCO-D-Phe-Pro-OH m N 9 -N g, -di-Boc-Agrn. 
3areM cnocoooM, no cymecrBy 3KBHBaneHTHbiM 
onucaHHOMy b npMMepe 1-3, nonynaioT 390 Mr 
(77%) EtOCO-D-Phe-Pro-AgrrwHCI. npoAyKT 
OMML^ator nyTeM RPHPLC (MeTOA 1; 98/2 /A/B/, 
H3MeHflMDLU,eecfl a° 50/50 /A/B/, 60 
mmh). 1 H-flMP; FD-MS m/e 447 (M + ). 

AHariM3 An« 
C 22H 3 4N6O4.0,9HCI .O,2T0K.H 2 O 

paccHHTaHO, %: C 51,70; H 7,22; N 16,15; 
CI 6 13 

HafeeHo, % C 51,73; H 7,20; N 16,54; Cf 
6,36. 

flpuMep 4 



o 

NM£-»-Phe-Pro-A**m«HCJ. 

(N-[(1 -MeTnn-1 H-MHAon-2-mi)Kap6oHnn]-D-4) 
10 eHuinanaHuin-N- 

[4-[(aMMHonMMHOMeTMn)aMMHo]5yTMn]-L-nponnH 

aMMA-MOHornApoxnopHA)- 

A). FlonyneHne NMl-D-Phe-Pro-OH. 

K pacTBopy N-MeTnn-MHAori-2-Kap6oHOBOvi 

15 KMcnoTbi (2,6 r, 14,9 MMOJib) b 6e3BOAHOM 
TerparnApo4 ) yP aHe (45 Mn) Ao6aBnflK>T 
neHTao>Topo>eHOJi (3 r, 1 6,5 MMonb), saiewi 
1 -(3-AHMeTnnaMHHonponnn)- 
3-3TnnKap6oAMHMMA (3,2 r, 16,5 MMonb). CMecb 
KunaTJRT c oopaTHbiM xonoAMnbHUKOM npw 

20 nepeMeuunBaHMM b TeMeHwe 3,5 h m aaieM 
oxna>KflaiOT flo KOMHaTHOfi reMneparypbi. K aroCi 
cwecu AoSaBn^ifOT pacTBop 

D-Phe-Pro-OBn #TFA (7 r, 14,9 MMO/ib) n 
N,N-AHH3onponMJi3TnnaMHHa (4 r, 30 MMOjib) b 
Terpan/iApoc^ypaHe (25 Mn). flocne 

25 nepeMeixiMBaHMfl eme b TeneHne 2 h, 
pacTBopnTenw yAanaicrr b BaKyyMe m ocTaTOK 
pacTBopaioT b 3Tnnai4eTaTe (500 Mn), nocne 
Mero nonyMeHHbiw pacTBop npoMbiBaioT Tpn pa3a 
0,1 h boahum pacTBopoM 6ncynbcftaTa HaTpi/m 

30 (250 mji) m Tpn pa3a 1h boahhm pacTBopoM 
Kap6oHaTa Kanna (250 Mn). OpraHnnecKyto cfciasy 
cyoiaT (Na 2 S0 4 ), cjDHnbTpyioT ia KOHi^eHTpMpyiOT 
b BaKyyMe c nonyneHneM 6,5 r aMopcfciHoro 
TBepAoro BemecTBa (CMecb neneBoro npoAyKTa, 
3arpfl3HeHHaa neHTacJyropc^eHonoM). 3tot 

35 cbipotf npoAyKT 3areM rwAPOJiK3yiOT cnoco6oM, 
no cymecTBy SKBUBanenTHbiM onucaHHOMy b 
npMMepe 1-T, c nojiyneHneM 3,8 r (62%) He 
coBceM oenoro TBepAoro Bemecrea. 1 H-FIMP; 
FD-MS, m/e 41 9 (M + ). 

4Q 5) rionyqenne NMI-D-Phe-Pro-Agm.HCI. 

CnocoSoM, no cymecTBy SKBUBaneHTHbiM 
onucaHHOMy b npwMepe 1->K, nonynaioT 900 Mr 
(20%) NMl-D-Phe-Pro-Agm(Boc) 2 . 

3aTeM cnoco6oM, no cymecTBy 
SKBMBaneHTHbiM onucaHHOMy b npuiMepe 1-3, 

45 nonynajoT 144 Mr (31%) 

NMI-D-Phe-Pro-Agm .HCI. 

CbipoM npoAyKT pacTBopnioT b nepp HoPi 
yKcycHoK Ki/icnore n OHMLi^aKDT nyTeM RPHPLC 
(MeTOA 1 , (A/B) ot 90/10 ao 40/60, 80 MMHyT). 

50 1 H-HMP. FD-MS, m/e 532 (M + ) 

AHann3 f\n» 
C 29H37N7O3.0.9HCI •O,6T0K.O,5H 2 O: 

paccMHTaHO, %: C 56,46; H 6,29; N 15,27; 
CI 4,97; 

HatfAeHO, %: C 56,77; H 6,58; N 15,35; CI 
55 5,28. 

ripuwep 5 
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D- Phe- Pro -NHCCH > HHC( NH > NH »HCa 
2 6 2 



A) nonyHeHwe Boc-D-Phe-Pro-OH. 

K paciBopy Boc-D-Phe-Pro-OBn (145 r, 320 
MMonb) b n-AHOKcaHe (660 wn) ppQaBnsucs 
pacTBOp MOHornflpaTa ruflpoKCHfla nunxm (54 r, 
1 ,280 MMonb) b BOAe (330 win) npn MHTeHCHBHOM 
nepeivieiijuBaHMM. CnycTfi 4 m pacTBop 
koh u^eHTpn py kjt b BaKyyMe npniviepHo ao 1/4 
nepBOHaMaribHoro oO-beMa n pa3oaBnaioT boaoh 
(350 mji) m 0,1 h pacTBOpOM ruiApoKCMAa HaTpwa 
(100 ms]). BoAHyio 0a3y npoMbiBaior Tpn paaa 

AM3THJ10BbllVI 3Cj3HpOM (250 MJl) \A 3aTeM 

noflKUCJiflJOT flo pH 3 TBepflofi nuMOHHofi 
KucnoTOw, b pe3ynbTare Mero BbinaflaeT ocaAOK. 
TBepAoe B8L140CTB0 c^MJibrpyfOT, npoMbiBawT 
ABa^bi boaom m 3arewi cyiuaT b bncokom 
BaKyyMe, nonynafi 91 r (78%) oenoro TBepAoro 
BemeoTBa. 1 H-^MP; FD-MS m/e 363 (M + ). 

B) nonyMeHne 

N g ,N g '-flM-Boc-6-aMHHoreKCkinryaHMflMHa 

Cnoco6oM, no cymecrBy SKBUBaneHTHbiM 

onucaHHOMy b npniwepe 1-E, nonynatOT 4,7 r 

(66%) N 9 ,N g '-flM-Boc-6-aMMHO reKCwnryaHHAMHa 

M3 1,6-reKcaHAnaiviMHa. 
B) nonyMeHne 

Boc-D-Phe-Pro-NH(CH 2 ) 6 NHC(NBoc)NH(Boc). 
Cnoco6oM, no cyu^ecTBy aKBMBaneHTHbiM 

onucaHHOMy b npuMepe 1->K, nonyMatoT 1,3 r 

(62%) 

Boc-D-Phe-Pro-6-NH(CH 2 ) 6 NHC(NBoc)NH 
(Boc) M3 Boc-D-Phe-Pro-OH n 

N g N^-AM-Boc-aMWHoreKCHn- 
ryaHi/iAUHa. 1 H-flMP; FD-MS, m/e: 703 (M 4 "). 

T) nonyneHMe 
D-Phe-Pro-NH(CH 2 )eNHC(NH)NH 2 •HCI. 

Cnoco6oM, no cymecTBy 3KBHBaneHTHbiM 
onucaHHOMy b npwuepe 1-3, nonynatOT 
npw6nn3MTenbHO 100 Mr 

D-Phe-Pro-NH(CH 2 )6NHC(NH)NH 2 .HCI. 
FD-MS , m/e 389 (M + ) 

AHa/lM3 AHfl 

C 21 H 34 N 6 O 2 .0,9HC! •0 1 9TOIC0,5H2O: 

paccHMTaHO, %: C 49,97; H 6.95; N 15,34; 
HawAeHO, %: C 49,60; H 7,13; N 15,23. 
flpuwep 6 
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A) rionyMeHne 

N g I N 9 -AH-Boc~5-aiviHHoneHTnnryaHHAHHa 

CnocoooM, no cyu^ecTBy SKBMBaneHTHbiM 
onucaHHOMy b npuMepe 1-E, nonyHaiOT 1,73 r 
(72%) N g , N g '-AM-Boc-5- 

aMUHoneHTunryaHHAMHa W3 1,5-neHTaHAnaMHHa. 
FD-MS, m/e: 345 (M 4 "); 1 H-flMP; 

B) nonyHeHne 
Boc-D-Phe-P'ro-NH(CH 2 ) 5 NHC(NBoc)NH(Boc) 

CnocoooM, no cymecTBy 3KBMBaneHTHbiM 
onucaHHOMy b npuMepe 1-X, nonyMajor 1,9 r 
(92%) 

Boc-D-Phe-Pro-NH(CH 2 ) 5 NHC(NBoc)NH(Boc) 
M3 Boc-D-Phe-Pro-OH n N 9 , 

N g '-AH-Boc-5-aMMHoneHTHJiryaHHAMHa. 
1 H-HMP; FD-MS, m/e: 689 (M + ). 
B) nojiyneHne 



D-P h e-P ro-N H (C H 2 ) 5 N H C(N H)N H 2 . H CI . 

CnocoSoM, no cym,ecTBy OKBWBaneHTHbiM 
onucaHHOMy b npuMepe 1-3, nonynajoT 
npuiMepHO 100 Mr 

D-Phe-Pro-NH(CH 2 ) 5 NHC(NH)NH 2 .HCI. 
FlpOAyKT OHMLAaJOT c nOMOLAblO RPHPLC (MeTOA 
1; (A/B) ot 98/2 ao 40/60, 40 mmh). FD-MS, 
m/e 389 (M + ). 

AHanM3 Ana 
C 20 H 32 N 6 O 2 .0,9HCI. 0,9T<t>K.0,7H 2 O: 
10 paccHMTaHO, %: C 48,71; H 6,79; N 15,63; 

HawAeHO, %: C 48,34; H 6,68; N 16,01. 

ripuMep 7 



15 



20 




'4 Ov^r- ' 



D— PTie— Pi*o- 

A) nojiyneHne 
Boc-D-Phe-Pro-NH(CH 2 ) 3 NHC(NBoc)NH(Boc). 

25 K pacTBopy 1 ,3-AwaMHHonponaHa (2,2 r, 30 

MMOJib) b AHMerMJicfcopMaMMAe (25 mji) 
Ao6aan«K)T pacTBop 
N^'-AM-Boc-S-MeTunktsoTMOMOHeBUHbi (2,9 r, 10 
MMOJib) b AHMermicj^opMaMHAe (25 mji). nocne 
nepeMewMBaHkm b reneHne 1 h CMecb 

30 pa36aanfiiOT A^xnopMeraHOM (400 mji) h 
npoMbisaK)T ABa>Kflbi CMecbio HacbiiAeHHoro 
BOAHoro pacTBopa 6nKap6oHaTa HaTpufl n 
HacbimeHHoro BOAHoro pacTBopa xnopnAa 

HaTpHfl (200 MJl) M OAHH pa3 HaCb!LiJ,eHHblM 

boahwm pacTBopoM xjiopMAa HaTpilfl (250 Mfl). 
35 OpraHnnecKyto cpa 3 y cymaT (MgSO^, 

C(3mibTpyfOT M MaCTHMHO KOHL\eHTpMpyJOT B 

saKyyMe ao o&beMa npMMepHO 200 mji. 

K STOMy pacTBopy saieM Ao^aBfifltoT 
Boc-D-Phe-Pro-OH (3,6 r, 10 MMOJib) HOBT (1,3 

40 r, 10 MMOflb) M N,N-AMH30nponMJl-3TMJiaMMH (1,3 

r, 10 MMorib), saTeM 

1-(3-AHMeTHJiaiWMHonponnn)-3-3THJiKap6oAHHMH 
A-HCI (2,1 r, 11 MMortb). nocne 
nepeMeujMBaHna b TeneHne 16 h pacrBopnTenn 
yAarmtoT b BaKyyMe m ocTaTOK o6pa6aTbiBatoT 

45 arnnauieTaTOM (250 mji). OpraHnnecKyjo cj3a3y 
npoMbiBawr rpn pasa 1 h pacTBopoM jimmohhol^ 
KUCJlOTbl (200 mji), oamh pa3 boaom (100 MJl), 
ABa pa 3 a HacbiLi\eHHbiM boahwm pacTBopoM 
6MKap6oHaTa HaTpua (200 mji) h oamh pa3 
Hacbiu^eHHbiM BOAHbiM pacTBopoM xjiopMAa 

50 HaTpkiyi. OpraHHHecKyio ctDasy 3aTeM cyiuaT 
(MgS04), (JwnbTpyioT m KOHL^eHTpupyraT b 
BaKyyMe. OcTaroK nocne 3Toro 
xpOMaTorpacjDnpyjoT Ha cunnKarene, antonpyji 
cryneHMaTo rpaAneHTOM CMecu STwnau.eTaTa c 

55 reKcaHOM (1 :4) ao 3TMnai4eTara. CoAep>KaL4ne 
npoAyKT cfrpaKuinw (oueHMBaeMbie c noMombK) 
TCX) KOHU,eHTpnpyioT c nonyneHneM 2,6 r (40%) 
BflSKoro 6ecu,BeTHoro Macna. 1 H-FIMP; FD-MS, 
rn/e 661 (M + ). 
E) nonyMeHwe 

60 D-Phe-Pro-NH(CH 2 )3NHC(NH)NH 2 .HCI. 

Cnoco6oM, no cym,ecTBy SKBMBaneHTHbiM 
onucaHHOMy b npuMepe 1-3, nony^aHDT 460 Mr 
(71%) D-Phe-Pro-NH(CH 2 ) 3 NHC(NH)NH 2 •HCI. 
ripoAyKT OHnmaiOT nyreM RPHRLC (MeTOA 1; 
(A/B) ot 98/2 ao 40/60, 40 muh). 
1 H-flMP; FD-MS, m/e: 361 (M + ) 
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AHanw3 Ana 
C 18 H28N 6 02.HCI. 1 ,1T<DK.1 ,1 H 2 0: 

pacc-HMTaHO, %: C 44,66: H 6,20; N 15,47; 
HatfAeHO, %: C 44,69; H 6,10; N 15,19. 
flpuMep 8 
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A) nojiyneHne 

N 9 N^-flM-Boc^-aMMHO-TpaHC^- 
eyTeHwnryaHWAi'iHa 

CnocoooM, no cyu^ecTBy SKBHBaneHTHbiM 
onucaHHOMy b np^Mepe 1-E, nony^aioT 2,4 r 
(4.2%) N9,N9'-flM-Boc-4-aiWMHO-TpaHC-2- 
6yTeHnnryaHMflMHa m 
1 ,4-flnai\/iMHo-TpaHC-2-6yT9Ha. 

B) FIonyMeHMe 
Boc-D-Phe-Pro-NHCH 2 -trans-CH=CHCH 2 NHC 
(NBoc)NHBoc. 

Cnoco6oM, no cymecTBy 3KBHBaneHTHbiM 
onucaHHOMy b npniwepe 1->K, nony^aiOT 2,7 r 
(55%) Boc-D-Phe-Pro-NHCH 2 -trans- 
CH=CHCH 2 NHC(NBoc)NHBocn3 
Boc-D-Phe-Pro-OH n 

N 9 1 N 9, -flM-Boc-4-aMMHO-TpaHc-2-6yTeHMJiryaHHA 
HHa. 1 H-HV!P. FD-MS, tn/e: 673 (M*). 

B) nonyMeHne D-Phe-Pro-NHCH 2 -trans- 
CH=CHCH 2 NHC(NH)NH 2 .HCL 

Cnoco6oM, no cymecTBy SKBUBaneHTHbiM 
onucaHHOMy b npMMepe 1-3, nonyMator 
npn6nn3MTejibHO 100 Mr 

D-Phe-Pro-NHCH 2 -trans- 
CH=CHCH 2 NHC(NH)NH 2 .HCI. npoAyKT 
OMMiAatOT nyTeM RPHRLC (MeTOA 1; (A/B ot 98/2 
AO 40/60, 40 MUiHy-r). 1 H-FIMP. FD-MS m/e 373 
(M + ) 

Ananna ana 
C 19H 28 N 6 0 2 »HCU 0,5T<t>K.2,5H 2 O: 

paccHMTaHO, %: C 47,01; H 6,81; N 16,45; 
HatfAeHO, %: C 47,36; H 6,53; N 16,70. 
flpuMep 9 




A) rioiiyMeHne 

p-H 2 NCH 2 C 6 H 4 CH 2 NHC(NBoc)NHBoc 

Cnoco6oM, no cymecTBy OKBueaneHTHbiM 
onucaHHOMy b npuMepe 1-E, nonynaiOT 2,3 r 
(42%) p-H 2 NCH 2 C 6 H 4 CH 2 NHC(NBoc)NHBoc M3 

n-KcunoriAMaMMHO. 1 H-F1MP. 

B) nonyMeHMe 
Boc-D-Phe-Pro-p-NHCH 2 -C 6 H 4 CH 2 
NHC(NBoc)NHBoc. 

Cnoco6oM, no cymecTBy SKB^BaneHTHbiM 
onucaHHOMy b nprnvtepe 1->K, nonynaioT 2,8 r 
(63%) 

Boc-D-Phe-Pro-p-NHCH 2 -C 6 H 4 CH 2 NHC(NBoc) 
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NHBoc H3 Boc-D-Phe-Pro-OH i/i 
p-H 2 NCH 2 C 6 H 4 CH2NHC (NBoc) NHBoc. 

1 H-flMP. FD-MS, m/e: 723 (M*) 
B) nonyMeHMe 
D-Phe-Pro-p-NHCH 2 -C 6 H 4 CH 2 NHC(NH)NH 2 « 
2TFA, 

CnocoGoM, no cy mecTBy SKBMBaneHTHbiM 
onucaHHOMy b npuMepe 1-3, nonynafOT 725 Mr 
(81%) L\eneBOM 6nc-Td>K-conM n Aanee He 
oHMiAaioT nyTeM RPHRLC. 1 H-flMP; FD-MS, 
m/e: 423 (M + ). 

AHariM3 Ana C 23 H 30 N 6 O 2 »2,1T<t>K .H 2 0: 

paccMMTaHO, %: C 48,05; H 5,05; N 12,36; 

HafiAeHO, %: C 48,06; H 4,85; N 12.28. 

FlpuMep 10 
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D-Plie-Fro-p-NHCH C H CH NH «HC1 
2 6 4 2 2 

A) nonyMeHMe 
N-Boc-n-(aMMHOMeTnn)6eH3MnaMHHa 

K nepeMeiuMBaeMowy pacTBopy 
n-KcunoriAnaMMHa (10 r, 73 MMonb) b cMecu 
AHMerMncjoopMaMMAa c boaow" (1:1, 100 Mn) 
AOoaBnatOT AH-TpeT- 6yTnn-AW<ap6oHaT (8 r, 37 
MMonb). nocne nepeMewMBaHwa b reMeHMe 20 h 
cMecb KOHL\eHTpnpytOT b BaKyyMe h ocraTOK 
pacnpeflenaiOT Mex<Ay AUSTwnoBbiM aqbnpoM 

(200 Mn) H 1 H paCTBOpOM nKMOHHOtf KUCnOTbl 

(200 Mn). BoAHyK) qba3y npoMbiBaioT cHOBa 
AH3TMnOBblM 3Cf>MpOM (200 Mn) n 3aTeM 

noAmenannBaioT c noMOLqbHD TBepAoro 
6nKap6oHaTa HaTpwa m HacbimaioT TBepAbiM 
xnopnAOM Harpna. BoAHyto c()a3y 3areM 
3KcrparnpyK)T 4 pa3a 3rnnai_\eTaTOM (200 Mn). 
06-beAMHeHHbie 3Tnnau,eTaTHbie aKCTpaicrbi 
cymaT (MgS0 4 ), cJ^nnbTpyroT h ko h i^e h rp m py iot c 

nonyneHMeM 2,1 r (24%) Ba3Koro 
Macna. 1 H-53MP; FD-MS, m/e: 237 (MH + ). 

AHanM3 Ana C 13 H 20 N 2 O 2 : 

paccHMTaHO. %: C 66,07; H 8,53; N 11,85; 

HaMAeHO, %: C 66,33; H 8,44; N 12,11. 

B) nonyneHMe 
Boc-D-Phe-Pro-p-NHCH 2 C 6 H 4 CH 2 NHBoc. 

Cnoco6oM, no cymecrBy 3KBHBaneHTHbiM 
onucaHHOMy b npwMepe 1->K, nonynaiOT 1,1 r 
(63%) 

Boc-D-Phe-Pro-p-NHCH 2 -C 6 H 4 CH 2 NHBoc M3 
Boc-D-Phe-Pro-OH m N-Boc-n-(aMMHOMeiwi) 
6eH3nnaMMHa. 

1 H-flMP; FD-MS, m/e: 581 (M + ) 

AHanM3 Ana C 32 H 44 N 4 0 6 : 

paccHHTaHO, %: C 66,19; H 7,64; N 9,65; 

HaMAeHO, %: C 65,99; H 7,63; N 9,42. 

B) nony^eHne 
D-Phe-Pro-p-NHCH 2 C 6 H 4 CH 2 NH 2 .HCI. 

CnocoGoM, no cymecrBy QKBMBaneHTHbiM 
onucaHHOMy b npMMepe 1-3, nonynaioT oKono 
1 00 Mr 

D-Phe-Pro-p-NHCH 2 -C 6 H 4 CH 2 NH 2 »HCI. 
npoAyKT OMMinatOT nyTeM RPHRLC (MeTOA 1, 
(A/B) ot 98/2 ao 40/60 40 mmh). 1 H-*MP; 
FD-MS, m/e 381 (M + ). 

Anann3Ana C 22 H 28 N 4 0 2 .HCI, 1,1T<PK.H 2 Q: 
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paccMMTaHO, %: C 51,87; H 5,77; N 10,00; 
HawfleHo, % C 51,78; H 5,88; N 10,28. 
npMMep 1 1 
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D-Phe-Pro- 



-NHCII C H CH NH ♦HC1 

2 6 4 2 2 



A) nonyMenne 
N-Boc-M-(aMHHOMeTMji)6eH3kinaMMHa 

Cnoco6oM, no cymecrBy 3KBMBaneHTHbiM 
onucaHHOMy b npwMepe 10-A, nojiynafOT 2,6 r 
(30%) N-Boc-M-(aMHHOMeTMJi)6eH3MJiaMMHa m 
M-KcunonAnaMMHO. 1 H-flMP; FD-MS, m/e: 237 
(MH + ). 

Ahsu~!M3 Ana C 13 H 20 N 2 O 2 ; 

paccHMTaHO, %: C 66,07; H 8,53; N 11,85; 

HaMAeHO, %: 65,81; H 8,48; N 11,98. 

5) nonyqeHne 
Boc-D-Phe-Pro-m-NHCH 2 C 6 H 4 CH 2 NHBoc. 

CnocoooM, no cyu^ecTBy 3KBi/iBaneHTHbiM 
onucaHHOMy b npuwiepe 1-X, nonynaioT 1,6 r 
(95%) 

Boc-D-Phe-Pro-m-NHCH 2 -C 6 H 4 CH 2 NHBoc M3 
Boc-D-Phe-Pro-OH H N-Boc-m-(aMMHOMernn) 
6eH3HnaMMHa. 

1 H-5=1MP; FD-MS, m/e: 581 (M + ) 

B) nonyqeHi/ie 
D-Phe-Pro-m-NHCH 2 C 6 H 4 CH 2 NH 2 .HCI 

CnocoooM, no cymecTBy SKBUBaneHTHbiM 
onucaHHOMy b npwviepe 1-3, nonynaKrr okojio 
100 Mr D-Phe-Pro-m-NHCH 2 -C 6 H 4 CH 2 NH 2 .HCI. 
1 H-flMP; FD-MS, rn/e: 381 (M + ). 

AHann3 fl/ifl C 22 H 2 sN 4 0 2 «HCI. T0K.H 2 O: 

paccHHTaHO, %: C 52,51; H 5,87; N 10,21; 

HafiAeHO, %: C 52,13; H 6,21; N 10,48. 

npuwep 12 



D-Ph*-Pro-NHCH 2 -TpaHC-4-< aMMHOMeTKn > UHX/IOT eKcaH •HC1 

A) noriyMeHne 
N-Boc-TpaHC-4-(aMMHOi\/ieTMJi)i4MKnoreKcaHKap6o 

HOBOfi KUCJlOTbl 

K pacTBopy TpaHC-4-(aMi/iHOMeTnn) 
i4MKnoreKcaHKap6oHOBoW KucjioTbi (50 r, 318 
MMonb) b 1 h pacTBope n/iAPOKCHfla Harpwa (334 
mji, 334 MMorib) n rpeT-oyTaHOJia (400 Mn) 
AOoaBrmioT pacTBop 
AH-TpeT-6yTMn-AHKap6oHaTa (73 r, 334 MMonb) 
b TeTparnApocjDypaHe (50 mji). riocne 
nepeMeujuBaH^ b TeneHne 20 h pacTBOpHTe/in 
yAansioT b BaKyyMe u ocTaroK pacnpeAeJiflKrr 
wie>KAy boaom (500 mji) n AUsrwnoBbiM 3<£i/ipoM 
(250 mji). BoAHyio cpasy npoMbiBaroT CHOBa 

AMSTHJlOBblM 3(t»MpOM (250 MJl) n 3aTeM 
nOAKUCJlflfOT TBepAoPI jimmohhom KMCnOTOH, B 
pe3ynbTaTe Hero BbinaAaeT ocaAOK oejioro 
t4Bera. TBepAoe Bem,ecTBO cjwnbTpyioT, 
npOMbiBaiOT flBa>KAbi boaom (100 mji) m cyujar b 
BaKyywe c nonyneHixieM 48 r (59%) nopoujKa 
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6ejioro u,Beia. 1 H-FIMP. 

B) nojiyneHne 
HOCH 2 -rpaHC-4-(N-Boc-aMHHOMeTMJi)u J MKnoreKC 
aHa 

K nepeMeujMBaeMOMy pacrBopy 
N-Boc-TpaHc-4-(aMHHoiweTMn) 
qMKnoreKcaHKapooHOBoft Kucnorbi (15 r, 58 
Mwiorib) b TeTpan/iApocjDypaHe (150 mji) npn 0°C 
Ao6aBJifiK)T N-MeTMfiMop4)OJiHH (5,9 r, 58 
MMOJib), a 3aTeM 3Tt/uixjiopc|x3pMnaT (6,3 r, 58 
MMOJib). Flocne nepeMewMBaHHfl b TeneHwe 30 
mhh, AoGaBnyiHDr oopruiApwA Harpkm (6,5 r, 175 
MMonb), m 3areM nepe3 KanenbHyro BopoHKy b 
TeneHwe 5 mwh A°6aBnflioT MeraHOJi (300 mji). 
CMecb nepeMetUMBaiOT b TeneHkie 1 h m 3aTeM 
pacTBOpiiTenn yflanqjor b BaKyyMe. OcTaroK 
pacTBopflioT b aTHJiaLjeTare (500 mji) h 

npOMblBaiOT ABa>KAbl 1H paCTBOpOM JIMMOHHOfi 

KHcnoTbi (250 mji), oahh pas BOAofi (100 Mn), 

ABa>HAbl HaCblLAeHHblM BOAHbIM pacTBopoM 

6MKap6oHaTa HaTpHfl (250 mji) v\ oahh pa3 
HacbiiAeHHbiM BOAHbiM pacTBopoM xjiopnAa 
HaTpua (250 mji). OpraHWHecKyio c|Da3y cyujar 
HaA cyjib$aTOM Mamnp, 0MJibTpyK?T m 
KOHU,eHTpnpytor c nojiyMeHneM 13 r (91%) 
uejieBoro coeAHHeHMfl. ^-^MP. 

B) FlojiyMeHiie 
N H 2 C H 2 -TpaHC-4-(N-Boc-aMM HOMeTMJi) 
LjMKnoreKcaHa 

K nepeMewnBaeMOMy pacTBopy 
HOCH 2 -rpaHc-4-(N-Boc-aMHHOMeTnn) 
u,MKnoreKcaHa (13 r, 53 MMonb) m 

TpMCjDeH^J1C|30CC|3MHa (21 T, 80 MMOJib) B 

TeTparwflpocfcypaHe (300 mji) Ao6aBJi«K)T 
AW3Tnna3OAWKap60KcwjiaT (13,9 r, 80 MMOJib) c 
nocneAyHDLAUM Ao6aBneHneM pacTBopa 
AMcjDeHMncpocc|DOpL>ina3HAa (22 r, 80 MMonb) b 
TeTparnflpocjDypaHe (100 Mn). rioone 
nepeMeujMBaHMfl b TeMeHMe 16 m pacTBopuiTenn 
yAanaroT b BaKyyMe m ocTaTOK 
xpoMaTorpacpkipyjOT Ha cunnKarejie, antonpyf? 
CTyneHHaTO rpaAnemoM CMecu ainnaueTaTa c 
reKcaHOM (1:3) ao CMecu 3TMJiai4eTaTa c 
reKcaHOM (3:1). CoAep^aLAne npoAy^r 4)paKLJ,nn 
(oqeHUBaeMbie nyieM TCX) o^-hep^^\or \a 
KOHU,eHTpnpyioT c nonyneHneM 17,4 r cbiporo 
npoAyKTa (3arpP3HeHHoro coeAHHeHHeivt c 5ojiee 

BblCOKHM Rf). CblpOM a3MA paCTBOp«kDT B 

MeTaHojie (200 mji) m 3tot pacTBop AoSaBnaioT k 
nepeMeujMBaeMoPi cycneH3HH tohko 
pa3MexibMeHHoro Na 2 S.9H 2 0 (51 r, 212 

MMOJib) H TpHSTMJiaMMHa (1 T, 11 MMOJib) B 

MeTaHojie (100 Mn). riojiy^eHHyio CMecb KHnfnmr 
c o6paTHbiM xojioA^nbHUKOM b Tenem/ie 16 h, 
saTeM oxjia>KAaK)T ao KOMHaTHoPi reMnepaiypbi 
v\ pacrBopurejiM yAajiflKrr b BaKyyMe. OcTaTOK 
pa36aBjiaioT BOAOi* (250 Mn) m noAKMcn^iOT 
TBepAoPi J1WMOHHOM KUCJIOTO^. BOAHyKD cf)a3y 

npoMbiBaK>T Asa>KAbi sTMJiau.eTaTOM (250 mji), 
noAmenaMMBarar c noMOiAbio TBepfloro 
6MKap6oHara HaTpun m HaobiinaiOT TBepAbiM 
xjiopnAQM HaTpw?i. BoAHy»o cf)a3y aaieM 
3KCTparnpyK)T Tpn pa3a STuna i4eTaTOM (200 Mn) 
m 06-beAHHeHHbie sKcrpaKTbi cyujaT (MgS0 4 ), 
cjD^nbTpyiOT m KOHu,eHTpwpyK)T c nojiyneHi/ieM 6,4 
r (45%) B^3Koro Macna. 1 H-FIMP. 

T) nojiyneHne 
N-Boc-D-Phe-Pro-NHCH 2 -TpaHC-4-(N-Boc-aMMH 
OMeTUJi)- L^MKnoreKcaHa 

Cnoco6oM, no cym,ecTBy 3KBHBaneHTHbiM 
onucaHHOMy b npuMepe 1->K, nojiynaioT 4,5 r 
(74%) 

N-Boc-D-Phe-Pro-NHCH 2 -rpaHC-4-(N-Boc- 
aMMHOMeTnn)MMKnoreKcaHa M3 
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Boc-D-Phe-Pro-OH m 

NH 2CH2-TpaHC-4-(N-Boc-aMHHOMeTnn)L\MKnoreK 
caHa. 1 H-HMP; FD-MS, m/e 587 (M + ). 

A) riojiy^eHMe 
D-Phe-Pro-NHCH 2 -TpaHC-4-(aMUHaMe™n) 
u,WKnoreKcaH,HCI 

Cnoco6oM, no cymecTBy SKBUBansHTHbiM 
onucaHHOMy b npniwepe 1-3, nonynafOT 588 wr 
(75%) 

D-Phe-Pro-NHCH 2 -TpaHC-4-(aiviMHOMerMJi)-i4HKn 
oreKcaH.HCI. B otom cnyMae aHanM3 c noMombK) 
RPHRLC noKaabiBaer Hannnne oneHb huctom 
npowe>KyTOHHOM TOK-conn, ho coiib 
rurpocKonnHHa. Corib pacTBopnioT b 0,1 h 
pacTBope HCI (20 Mn), pH- 3HaMeHne aoboaat 
AO 5, m o6pa3eu, jinocf)nnM3npyKDT GHOBa c 
nonyneHHeM cTa6nribHoro TBepAoro BemecTBa 
6enoro i^seTa - rMApoxnopuflHOM conn. 
1 H-flMP; FD-MS, m/e: 387 (M + ) 

AHariH3 Ana C22H 34 N 4 0 2 «HCI« T0K«2H 2 O: 

paccwaHo, %: C 50,30; H 7,04; N 9,78; 

HaMAeHo, %: C 50,44; H 7,20; N 9,62. 

flpuMep 13 



C 21 H 26 N 4 0 2 .HCI. O,6T0K.O,5H 2 O: 

paccMMTaHO, %: C 55,51; H 6,00; N 11,56; 
HafifleHO, %: C 55,16; H 6,14; N 11,57. 
flpwMep 14 




♦ HCI 



D-Fhe-Pa-a-p-NHCH^C^H^N^ »HC1 

A) nojiyqeHMe 
Boc-D-Phe-Pro-p-NHCH 2 C 6 H 4 NH 2 

Cnoco6oM, no cymecTBy SKBHBaneHTHbiM 
onucaHHOMy b npuMepe 1->K, nony^aioT 8 r 
Boc-D-Phe-Pro-p-NHCH 2 C 6 H 4 N0 2 M3 
Boc-D-Phe-Pro-OH n 
n-NO 2 -6eH3nnaMMH-rnApoxnopnAa«HCI. 

npOMe>KyTOMHbJM npOAyKT paCTBOpflJOT B 

3TaHone (250 mji) h HarpeBawrr ao TeMnepaTypu 
KuneHMfl c oopaTHbiM xonoAw.nbHi/iKOM. K 3TOMy 
nepeMetunBaeMOMy pacTBopy AooaBrmjoT 
pacTBop Na 2 S 2 04 (12,3 r, 70 Miworib) b boa© 
(125 mji). nocre nepewieujuBaHUfi npn 
TeMneparype KuneHwa c oGpaTHbiM 
xonoAM-nbHMKOiw b revenue 2 4 pacTBopnTeni/i 
yAanaioT b BaKyyMe n ocTaTOK pacnpeAensioT 
Me>KAy sTwnaueTaTOM (250 Mn) n boaom (250 
mji). BoAHyra cfta3y 3KCTpari/ipyioT CHOBa 
QTunai^eTaTOM (250 mji), o6"beAMHeHHbie 
opraHUHecKne cfciasbi cymaT (MgS0 4 ), 
cfcimibTpyioT m KOHLieHrpMpytoT b BaKyyMe c 
nonyHeHweM 2,4 r (21%) cnerKa wejiTOBaToro 
TBepAoro BemecTBa. 

1 H-flMP; FD-MS, m/e: 466 (M + ). 

AHanns Ana C26H 34 N404: 

paccHMTaHO, %: C 66,93; H 7,34; N 12,01; 

HawfleHo, %: C 66,69; H 7,32; N 12,28. 

B) rionyMeHne 
D-Phe-Pro-p-NHCH 2 C 6 H 4 NH2 •HCI. 

CnocoooM, no cymecTBy GKB^saneHTHbiM 
onucaHHOMy b npuMepe 1-H, nonyHatOT 180 Mr 
(60%) D-Phe-Pro-p-NHCH 2 -C 6 H 4 NH 2 »HCI. 
flpoAyKT OMMiAaioT nyTeM RPHRLC (MeTOA 1; 
(A/B) ot 98/2 — ao 60/40, 60 muih). 1 H-flMP; 
FD-MS, m/e: 366 (M + ). 

AHann3 Ann 
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HCI 



»-Phe-Pro-p-NHCH CH C H NH *HC1 
2 2 6 4 2 

A) nojiyneHMe 
Boc-D-Phe-Pro-p-NHCH 2 CH 2 C 6 H 4 NH 2 . 

CnocoooM, no cyiAecTBy SKBHBaneHTHbiM 
onucaHHOMy b npuMepe 13-A, nojiy^aioT 3 r 
(23%) Boc-D-Phe-Pro-p-NHCH 2 CH 2 - 
C 6H 4 NH 2 i*3 Boc-D-Phe-Pro-OH v\ 
n-NO 2 -cj3eHeTHJiaMMH-rMApoxjnopnAa. 

1 H-flMP; FD-MS, m/e: 480 (M + ). 

AHann3 An* C 2 7H36N 4 0 4 : 

paccwaHo, %: C 67,48; H 7,55; N 11,66; 

HaMAeHO, %: C 67,30; H 7,54; N 12,34. 

B) nonyneHMe 
D-Phe-Pro-p-NHCH 2 CH 2 C 6 H 4 NH 2 .HCL 

Cnocooc-M, no cymecTBy GKBUBaneHTHbiM 
onucaHHOMy b npuMepe 1-3, nonynajOT 175 Mr 
(58%) D-Phe-Pro-p-NHCH 2 CH 2 - C 6 H 4 NH 2 .HCL 
flpoAyKT oMMiAajOT nyTeM RPHRLC (MeroA 1; 
(A/B) rpaAneHT ot 98/2 — ao 60/40, 60 
mhh). 1 H-^MP; FD-MS, m/e: 380 (M + ). 

AHann3 a™ 
C 22 H28N 4 0 2 «HCI, O,7T0K.O,7H 2 O: 

paccMMTaHO, %: C 55,18; H 6,15; N 11,00; 

HafiAeHO, %: C 55,12; H 6,18; N 10,99. 

flpMMep 15 




* HCI 



j>-Pt»e-F^o-p-NHCH C H C < NH > NH ♦HCI 
2 6 4 2 

(D-0eHMnajiaHMJi-N-[[(4-aMMHOMMHHOMeTWJi) 
cfceHHn] MeTMn] -L -nponnH-aMHA-rnAPOxnopMfl) 

A) llonyMeHne 
n-(aMHHOMeTnn)6eH30HMTpnn .T0K 

K nepeMeujMBaeMoui cycneH3nn rMAPMAa 
HaTpufl (2,2 r, 56 MMorib, 60%-Haa Ancnepcua b 
Maone) b TeTparnApocj^ypaHe (100 mji) 
AooaBriflJOT 4-(6poMMeTnn)6eH30HMTpnn (10 r, 
51 MMonb). K 3Toi^ cMecu Ao6aBnflKDT MeAneHHo 
Mepes KaneribHyio sopoHKy pacTBop 
AH-TpeT-6yTnn-HMMHO- AHKap6oKcnnaTa (12,2 r, 
56 MMonb). nocne nepeMemnBaHnyi B TeneHMe 

1 5 H CMeCb paaSaBHJRKDT AW3THJ~IOBblM SC^MpOM 

(300 mji) n npoMbiBawT ABa>KAbi boaom (150 mji). 
OpraHMMecKyio cpazy saTeM cyujaT (MgS0 4 ), 
cjDH/ibTpyKDT m KOHUieHTpupyiOT. rionyMeHHoe 
TBepAoe BeLAecTBo 3aTeM pacTBopniOT b 
MUHMManbHOM KonnMecTBe AUxnopMeTaHa. 
flo6aBJifjioT aHW3on (10 mji) m pacTBop 
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oxna>K 1 qafOT ,qo 0°C. PacTBop 3aTeM pa36aBfifiK>T 
TpHqbTopyKcycHOH" KHcnoTOH" (200 Mn) h 
flonojiHMTenbHo nepeMewHBaioT b re^eme 1 
naca. PacTBopurenb 3aTeM yflariflfor b BaKyyMe 

H MaCJlflHHCTblH* OCT3TOK HHTeHCMBHO 
pa3MeUJHBa»OT C AH3TKnOBbIM 3<fcHpOM (100 Mfl) 

h cnycTfl 5 mhh npoAyKT 3aTBepAeBaer. OcaflOK 
4)HJibrpyfOT, npoMbiBajor fiM3TMnoBbiM acjDMpoM 
h cyniaT b BaKyyMe, nony-iaa 11,3 r (90%) 
nopoujKa Genoro qBera. UK; 1 H-flMP; FD-MS, 
m/e: 132 (M + ). 

5) nonyneHne 
Boc-D-Phe-Prop-NHCH 2 C 6 H 4 CN. 

Cnoco6oM, no cymecray 3KBHBaneHTHbiM 
onucaHHOMy b npnwiepe 1->K, nonynatoT 7,4 r 
(78%) Boo- D-P h e-Pro-p-N HC H 2 C 6 H 4 CN M3 
Boc-D-Phe-Pro-OH n 

n-(aMHH0ivieTHJi)6eH3OHkiTpnn. T<t>K. B stom 
cnyMae, npo,qyKT OMHtuaicT nyTeM 
nepeKpMOTajinnaai^MM 113 AH3THnoBoro scjwpa. 
UK; 1 H-flMP; FD-MS, nrVe: 476 (M + ). 

B) nojiyneHne 
Boc-D-Phe-Pro-p-NHCH 2 C 6 H 4 C(NH)NH 2 . 

ra3O06pa3Hbi« cepoBOAopoA 6ap6o™pyK>T 
nepea pacTBop Boc-D- 

Phe-Pro-p-NHCH 2 C 6 H 4 CN (2 r, 4,2 MMOJib) B 
ni/ipkiflUHe (25 Mn) h Tpi/i3TMJiaMHHG (2,5 win) b 
TeneHne 30 mmh. PeaKL^HOHHbiH" cocyA 3aTewi 

33KpblBaK)T H OCTaBJlfJICT CTOSlTb npH KOMHaTHOH 

TewinepaType b TeneHne 2 nnev\. PacTBop 3aTewi 
pa36aBnRK)T boaoh" (100 Mn) m sKCTparnpyiOT 
ABa>Kqbi 3TnnaqeraTOM (200 mji). 
06"be,quiHeHHyio opraHUMecKyro c£a3y 

npOMblBafOT ABa>KAbl HaCblUieHHblM BOAHbIM 

pacTBopoM xnopnAa HaTpna, cyujaT Hafl 
cyjrtbcjDaTOM Man-ina, cjDHJibrpyfor n 
koh u,eHTpnpy kjt b BaKyyMe. 

OcTaTOK pacTBop^KJT b aLjeTOHe (50 mji), 
Ao6aBJiflJor MeTHnnoAHA (10 mji) h pacTBop 
KunyiTflT c o6paTHbiM xonoAHJibHUKOM b TeneHne 
2 m. PacTBopMTejiM yAajiflJor b BaKyyMe, ocTaTOK 
pacTBopaioT b MeTaHone (20 Mn), AQ^aBnatoT 
aLieraT aMMOHkm (712 Mr, 9,2 MMonb), H 
pacTBop KwrmrflT c oopaTHbiM xonoAnribHUKOM b 
TeneHne 12 HacoB. PacTBopnienb CHOBa 
yAanaHDT b BaKyyMe, ocTaTOK pacTBopnioT b 1h 
pacTBOpe nuMOHHOM KMcnoTbi (100 Mn) m 
BOAHyio <£a3y npoMbiBawDT Asa>KAbi 
3rnnai_ieraroM (200 Mn), 3areM noALUenaHUBajor 
TBepflbiM 6nKap6oHaTOM HaTpua, Hacbiu^aKDT 
TBepflbiM xnopnAOM HaTpna h SKCTparnpytor 
ABa^Kflbi aTwnai^eTaTOM (200 Mn). 
06-beflHHeHHbie STunau.eTaTHbie SKCTpaKTbi 
cyujaT (MgS0 4 ), cf)nnbTpyioT h KOHU,eHTpnpyK3T, 
nonyqafl 1,4 r (67%) BflSKoro Macna. 1 H-£IMP; 
FD-MS, m/e: 494 (M + ). 

T) nonyneHne 
D-Phe-Pro-P-NHCH 2 C6H 4 C(NH)NH 2 .HCI. 

Cnoco6oM, no cym,ecTBy sKBueaneHTHbiM 
onucaHHOMy b npuMepe 1-3, nonynafOT 7,7 r 
(57%) 

D-Phe-Pro-p-NHCH 2 C 6 H 4 C(NH)NH 2 .HCI. 
npoAyKT o^Mii^aioT nyTeM RPHRLC (MeTOA 3; 
rpaAneHT (A/B) or 98/2 - ao 70/30, 300 
mhh). 1 H-5 : IMP; FD-MS, m/e: 394 (M + ). 

AHanui3 Anfl 
C 22 H27N 5 0 2 .HCI. 1 ,4T<t>K.1 ,5H 2 0: 

paccHuraHO, %: C 49,76; H 5,12; N 11,70; 

NaPiAeHO, %: C 49,75; H 5,19; N 11,58. 

npMMep 1 6 
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I>- PTie - Pro - m- 



NHCH C H C<HH>NH « 

Z 6 4 Z 



A) nonyneHMe 
M-(aMHHOMeTnn)-6eH30HMTpnn «T<PK 

Cnoco6oM, no cymecTBy OKBMBaneHTHbiM 
onucaHHOMy b npuMepe 15-A, nonynafOT 10,8 r 
(86%) M-(aMHHOMeTnn)-6eH3OHHTpMn # T0K M3 m- 

(6poMMeTnn)5eH30HMTpwna. MK; 1 H-F1MP; 
FD-MS, m/e: 132 (M + ) 

B) rionyMeHwe 
Boc-D-Phe-Pro-m-NHCH 2 C 6 H 4 CN. 

CnocoOoM, no cym,ecTBy SKBMBaneHTHbiM 
onucaHHOMy b npMMepe 1->K, nonynaioT 7,5 r 
(79%) Boc-D-Phe-Pro-m-NHCH 2 C 6 H 4 CN M3 
Boc-D-Phe-Pro-OH M 

M-(aMi4HOMeTnn)6eH30HHTpnn «Tct>K. B stom 
cnyMae, npoAyKT oHHinatoT nyTeM 
nepeKpncTannM3au.nn H3 A^STMnoBoro acjDHpa, 
MK; 1 H-5^MP; FD-MS, m/e: 476 (M + ). 

AHann3 Anfl C 2 7H 32 N 4 0 4 : 

paccMHTaHO, %: C 58,05; H 6,77; N 11,76; 

HafiAeHO, %: C 68,27; H 6,82; N 11,96. 

B) nonyneHwe 
Boc-D-Phe-Pro-m-NHCH 2 C 6 H 4 C(NH)NH 2 . 

Cnoco6oM, no cymecTBy 3KBHBaneHTHbiM 
onncaHHOMy b npuMepe 15-B, nonyqaioT 1,1 r 
(53%) Boc-D-Phe-Pro-m-NHCH 2 C 6 H 4 C 
(NH)NH 2 . FD-MS, m/e 494 (M + ) 

0 nonyneHHe 
D-Phe-Pro-m-NHCH 2 C 6 H 4 C(NH)NH 2 .0.75HCI. 

CnocoSoM, no cyu^ecTBy QKBHBaneHTHbiM 
onncaHHOMy b npuMepe 1->K, nonynaiOT 0,65 r 
(63%) D-Phe-Pro-m-NHCH 2 C 5 H 4 C 
(NH)NH 2 .0,75HCI. HpoAyKT OMMtliaHDT nyTeM 
RPHRLC (MeTOA 2; rpaAneHT (A/B) ot 98/2 - ao 
75/25, 120 Mi/myT). FD/MS, m/e: 394 (M + ). 

AHanM3 Ana 
C 22 H 27 N 5 O2.0 ) 75HCI .1 ,2T0K.O,5H 2 O: 

paccMHTaHO, %: C 51,72; H 5,33; N 12,36; 
CI 4,69; 

HafiAeHO, %: C 51.79; H 4,93; N 11,96; CI 
4,82. 

flpHMep 17 




* HCX 



D-hPro-Pro-p-NHCH C H C<NH>NH *HC1 

2 6 4 Z 

(D-roMonporiHn-N-[[4-(aMHHOMMMHOMeTHn)c)D 
eHun] MeTun] -L-nponnH- aMMA-rwApoxnopnfl) 

A) nony^eHne Cbz-D-hPro-OH. 

D-hPro-OH (5,0 r, 38,7 MMonb) pacTBoparoT 
b TeTparHApocpypaHe (100 Mn) h boa© (30 Mn). 
pH-3HaHeHMe pacTBopa ycTaHaBnMBafOT paBHbiM 
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9,5 c noMoujbio 2h pacTBopa ruflpoKCHfla HaTpn?i 
\a npn6aan5iK3T no KanrmM 6eH3nnxriop4)opMMaT 
(5,5 mji, 38,7 MMo/ib) m pH noAa©P>KHBaiOT 
paBHbiw 9,5 c noMoii^bio 2h pacTBopa 
ruflpoKCMfla HaTpna. PeaKMMOHHyK) CMecb 
nepeMeniMBawDT ei^e b TeneHne 1 m npi/i 
KOMHarHO^ reMnepaiype. OpraHnnecKuPi 
pacTBopnTenb BbinapuBaioT b BaKyyMe, 
flo6aBnyiK)T AnoinnoBbi^ scjsup (1 00 Mn) n Boay 
(50 mji) k nonyMeHHOMy ociaTKy. BoAHbitf cnofl 
OTAenyiKJT, pH-3HaMeHne pacTBopa ppsopflT ao 
2,8 c noMOiubMD 3h conflHOfi Ki/ionoTbi m 
Ao6aBnyiK)T 3Tnnau,eTaT (150 mji). OpraHMHecKUM 
cnofl oTAe/iflKrr i/j cyiuaT (MgS0 4 ); cjDi/inbrpaT 
KOHi^eHTpupyioT b BaKyyMe c nonyMeHnewi 9,6 r 
(95%) np03paMHoro Macna. 1 H-5^MP; 

FD-MS, m/e: 264 (MH + ). 

B). nonyneHne Cbz-D-hPro-Pro-OH. 

Cbz-D-hPro-OH (9,5 r, 36 wiMonb) 
pacTBopnKDT b 3TWJiau,eTaTe (100 mji) m pacTBop 
ox/ia>KflaioT ao 0°C. K nonyMeHHOiwy pacTBopy 
AoSaBJi^KDr 2,4,5-Tpnxnopci>eHOJi (7,1 r, 36 
MMOJib) m 1 ,3-AHL;nKnoreKcnjiKap6oAMHMHfl (7,4 
r, 36 MMorib). PsaKL\noHHyio CMecb 
nepeMewHBaiOT b TeneHne 1 h npn 0°C m b 
TeMeHne 1 m npn KOMHaTHoPi TeMneparype. 

OcaAOK CjDMJlbTpyKDT H C^UHbTpaT KOHUeHTpupyfOT 

b BaKyyMe ao nonyneHMfl Macna. Macno 
pacTBOpaioT b n^pnAUHe (100 mji), Ao6aBrmK)T 
Pro-OH (4,2 r, 36 MMonb) w rpnGTMJiaMHH (5,0 
win, 36 MMorib). PeaKUMOHHyto CMecb 
nepeMeuiMBafOT npw KOMHaTHofi TeMnepaType 
(24 PacTBopnTenb M3 peaKi^MOHHOM civiecki 
yAanaiOT b BaKyyMe c noxiyHeHweM Macna. 
OCTaTOK pacTBopaiOT b BOAe (100 Mfl), 
AoSaBnafor AnarnnoBbiPi ocpnp (50 Mn) m pH 
AO boast ao 9,5 c noMom,bK> 1h pacTBopa 
ruApOKCMAa Harpna. BoAHbitf cnoft 
sKCTparnpyicT ABa>KAbi AH3THJioBbiM 3cf>t/ipoM. 
BoAHbiM cnotf OTAen«iOT, pH aoboa^t ao 2 t 8 c 
noMOUj,bio 3h conaHofi KucnoTbi v\ Ao6aBrmioT 
OTunai^eTaT (150 ma). OpraHMMecKMtf cjiofi 
OTAeri^ioT, cymar (MgSO 4) n dpwnbTpar 
ynapHBawT b BaKyyMe c nonyneHMeM 
aMopcjDHoro TBepAoro BemecTBa (1 1 ,4 r, 88%). 
FD-MS 361 (M + ). 

AHani/i3An* C19H24N4O5: 

paccHMTaHO, %; C 63,32; H 6,71; N 7,77; 

HaMAeHO, %: C 63,42; H 6,84; N 7,96. 

B) nonyneHne 
Cbz-D-hPn>Pro-p-NHCH 2 C 6 H4CN. 

CnocoCoM, no cymecrBy 3KBMBaneHTHbiM 
onkicaHHOMy b npniviepe 1->K, nonynaKJT 2,2 r 
(84%) Cbz-D-hPro-Pro-p-NHCH 2 C 6 H 4 CN W3 
Cbz-D-hPro-Pro-OH w p-NH 2 CH 2 C 6 H 4 CN.TFA. 

1 H-HMP; FD-MS, m/e. 474 (M + ). 

AHariM3 Ana C 2 7H3oN40 4 : 

paccHMTahto, %: C 68,34; H 6,37; N 11,81; 

HaPiAeHO, %: C 68,36; H 6,47; N 11,57. 

T) nonyneHne 
D-hPro-Pro-p-NHCH 2 C 6 H 4 C(NH)NH 2 .HCI. 

Cnocoo"oM, no cymecrBy SKBWBaneHTHbiM 
onucaHHowty b npniwepe 15-B, nojiynaioT 
Cbz-hPro-Pro-p-NHCH 2 C 6 H 4 C(NH)NH 2 (28 
MMorib, buxoa reopeTMMecKHtf). 3to cbipoe 
BeLAecTBo 3aTeM pacTBOp?iK)T b yKcycHoi^ 
KMcnoTe (350 mji) n Mepes pacTBop b TeMeHne 
30 muh 6ap6oTMpy»oT ra3oo6pa3Hbiw HBr. riocne 
nepeMetuMBaH^if! b TeMeH^e euje 1 h, 
pacTBopHTe/ib yAanjifor b BaKyyMe m ociaTOK 
pacTBop^Jor b BOfle (200 mji) m nonyneHHbiii 
pacTBop npoMbisaKDT ABa>KAbi arvinai^eTaTOM 
(100 win). BoAHyio Opa3y saTeM aoboa^t ao pH 4 



c noMom,bio noHoo6MeHHaPi CMonbi (Bio Rad 
AG1-X8, b ochobhom cjDopwie) m nnocjDMJinsyiOT, 
nojiynaji pbixnoe TBepAoe Bem,ecTBO oenoro 
i^Bera. ripoAyKT CHOBa pacTBopaioT b BOAe (25 
mji) n OHULAatoT nyTeiw npenapaTHBHOM RPHRLC 
5 (iweTOA 3; rpaAneHT (A/B) ot 98/2- ao 70/30, 
300 mmh), nojiynaa 5 r (41%) 
hPro-Pro-p-NHCH 2 C 6 H 4 C(NH)NH 2 .0 J 9HCI. 
0,9HBr,0,5H 2 O. 

""H-^MP; FD-MS, m/e: 357 (M + ) 
10 AHann3 Ana 

C 1 gH27N5O2-0,9HCI.0,9HBr.0 l 5H 2 O: 

paccHnraHO, %: C 48,34; H 6,36; N 14,83; 
CI 5,76; Br 15,23; 

HaflAeHO, %: C 48,66; H 6,36; N 14,62; CI 
7,14; Br 14,90. 

FlpnMep18 
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VI 

1- Piq-Pro-p-NHCH C H CCNH ) NH *2HC1 

Z G 4 2 

(N-[[4-(AMHHOMMMHOMeTMJl)4)eHmi] MeTMn] 

-1-[[(4aS, 8aS)-AeKarnApo-1 
30 (R)-M30XMHOJiHHmi]Kap5oHnn]-L-npojiMHaMHA-AH 
ri^ApoxnopuA). 

A) nojiyneHMe Cbz-D-1-Piq-Pro-OH. 

PaCTBOp 1-M3OXMHOJ1MHKap6OHOB0« KMCJIOTbl 

(50 r, 0,288. Monb) b araHone (150 mji) m 60 
mji 5h HCI BoccraHaB/iUBaiOT b npucyrcTBMH 5% 
35 Rh/Al 2 0 3 (14 r) m npn AaBJieHMH BOAopoAa 52 
6apa (750 ncn) b annapaTe Ana BbicoKoro 
AaBJieHMH npn 50 °C b TeMem/ie 17 4. 
PeaKL^uioHHyto CMecb cjDnribTpyjoT Mepe3 cnotf 

AHaTOMOBOM 3eMJ1M M opuiibTpaT KOHU,eHTpnpyK)T 

4Q b BaKyyMe. TBepAoe BemecTBO pacTupaKOT c 
boao^, dpuribTpyioT \a cyiuaT c nojiyneHneM 
DL-nepmAPO- 1 -M30XHHonnHKap6oHOBO« 
KUCJiorbi (DL-1-Piq-OH) (30 r, 48%); FD/MS 184 
(MH + ). 

DL-1-Piq-OH (30,2 r, 137 MMOJih) 
45 pacTBopaioT b reTparnAPOcjDypaHe (150 mji) c 
BOAotf (150 mji). pH pacTBopa ycTaHaBJiMBajoT 
paBHbiM 9,8 c noMOiAbio 5h pacTBopa NaOH m 
npi/ioaBJiaioT no KannwM 6eH3mixjiop4xDpMwaT 
(21,6 mji, 151 MMorib), noftqep>KMBaa pH 
paBHbiM 9,5 c noMOLU,bho 2h pacTBopa NaOH. 
50 PeaKUMOHHyro CMecb nepeMeujMBaHDT em,e b 
Tenenne 2 m npn KOMHaTHO^ TeMnepaType. 
OpraHMHecKnR pacrBopnTenb ynapuBafOT b 
BaKyyMe n k ocTarKy AoGaBJiflioT A^^TMJioBbi^ 
acjDMp (150 mji) \a BOAy (50 mji). BoAHbiw cnoi^ 
55 oTAenyiiOT, pH pacTBopa aoboa?it ao 2,5 c 
noMoiAbK) 5h HCI n Ao6aBJi«iOT aTM/iaueTar (200 
mji). OpraHn^ecKMti cnoW otAeji^jor m cyujaT 
(MgS04) m cjpunbTpaT KOHL^ei-iTpMpyioT b 
BaKyyMe, nonynafl npo3paHHoe Macjio. Macno 

paCTBOpJIIOT B AH3TMJ10BOM SCjDUpe (150 MH) H 
60 paCTBOp OCTaBJIflfOT CTOflTb npM KOMHaTHOM 

TeMnepaType b Te^eHne 24 m. OcaAOK 
o>njibTpyioT m cyujaT c nonyneHneM 

2- Cbz-DL-neprnApo-1 - M3oxnHonnHKap6oHOBOM 
KucnoTbi (Cbz-DL-1-Piq-OH) (32 r, 75%); FD-MS 
m/e 318 (MhT). 

Cbz-DL-1-Piq-OH (31,8 r, 100 MMOJib) 
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paCTBOpflKDT B f\M<$> (100 Mil) M OXiia>KflaH3T 

AO 0°c. K peaKLi,noHHofi CMeci/i flo6aBnfl(OT 
TpeT-oyTHjioBbitf onoKHbifi 3<£np nponMHa (17,1 
r, 100 MMOfib), 1 -rnApoKCn6eH30Tpna30ii (13,5 
r, 100 MMOJib) m AUK (20,6 r, 100 Miwonb). 

PeaKi^noHHyio CMecb nepeiweiunBajoT a 
TeneHne 3 h npw 0°C m 24 h npii KOMHarHofi 
TewinepaType. OcaflOK dpunbTpyiOT h opmibTpar 
KOHi4©HTpnpyioT b BaKyyMe c nonyneHneM 
Maona. Maono paoTBop«KDT b OTMnaueraTe (200 
win) m boa© (100 mji). OpraHi/mecKntf cjiotf 
OTAenjiKJT i/i npoMbiBatOT nocneAOBareribHo 1h 
pacrBopoM 6wKap6oHaTa HaTpi/ia, 1,5h 

paCTBOpOM JIMMOHHOW KUCJlOTbl H BOAOW. 

OpraHUMecKni^ onofi cyiuaT (MgS0 4 ) m 
cjDnnbrpaT ynapMBaioT c nony^eHweM wiacna, 
KOTopoe BbicyujMBaiOT c nonyMeHi^ieM 
2-Cbz-DL-nepn/iflpo-1 -H3oxi/ihojiwh- 
Kap6oHMJi-L-nponnn-TpeT-6yTMnoBoro cno>KHoro 
acpi/ipa (Cbz-DL-1-Piq-Pro-O-t-Bu) 

(47,0 r, 100%); FD-MS m/e: 470 (MH + ). 

Cbz-DL-1-Piq-Pro-O-t-Bu (47,0 r, 100 
MMOJib) noMemaioT b KpymoAOHHyio KOJi6y, 
coAep>Kai4yKD TpwcpTopyKcycHyio KwcnoTy (100 
mji), CH 2 CI 2 (35 mji), aHM3on (5 mji), m 
nepeMewnBaroT npn KOMHaTHofi TeiwnepaType b 
TeMeHne 1 h. PeaKL^noHHyfo CMecb 
KOHueHTpHpyjoT b BaKyyMe 6es HarpeBaHU^ w k 
ociaTKy flo6aBnyiK)T flUGTunosbiPi oo>np (100 mji) 
h BOAy (100 Mr). pH pacTBopa aoboaht ao 9,8 
c noMOLMbio 5h pacTBopa NaOH. BoAHbM cnofi 
OTAensiiOT, pH pacTBopa a°boaht ao 2,5 c 
noMoi^bio 5h HCI m Ao6aBJiflfOT GTmiaqeTaT (200 
mji). OpraHMMecKMM enow OTAermioT ui cyiuaT HaA 
cyribdpaTOM Marum?, ctpmibTpaT KOHi^eHTpupyjoT b 
BaKyyMe, nonyMaa npo3paHHoe Macno. Macno 

paCTBOp^lOT B AM3THJ10BOM OCjDMpe (700 MJl) M K 

pacTBopy Ao6aBJiflK3T 
(L)-(-)- cx-MeTnn6eH3MJiaMHH. PacTBop 
ocTaBn?iioT crojiTb npn KOMHan-iotf TewnepaType 
b TeneHne 5 AHetf. nojiyMeHHoe TBepAoe 
BeiAecrso cpunbTpyfOT n npoMbi Bator 
AMSTHHOBblM acipi/ipoM. <t>nnbTpaT npoMbiBatoT 

1,5h paCTBOpOM flMMOHHOM KUCJlOTbl M BOAO^. 

OpraHnnecKM^ cnofi cyiuaT (MgS0 4 ) n 
cjDnnbTpaT ynapuBaioT c nojiyHem/ieM Macna. 
Macno pacTBopatOT b amothjiobom acfckipe (400 

MJI) M OCTaBJlfltOT CTOflTb npM KOMHaTHOfi 

TewnepaType b TeneHMe 48 h. llonyMeHHoe 

TBepflOe BGU^eCTBO CflMJlbTpyiOT, npOMblBatOT 

AMOTunoBbiM 3<#npoM h cywaT, nonyMaFi 
2-Cbz-D-neprnApo-1-M30XHHoriMHKap6oHnn-L-np 
ojiuh (Cbz-D-1-Piq-Pro-OH) (5,86 r, 36%); 
FAB-MS; 415 (MH + ); 

[oc] D =-34,2° (c=0,5, MeiaHori). 

B) nojiyneHMe 
N-Boc-n-(aMMHOMeTnn)6eH30HMTpnjia 

K nepeMeixJMBaeMOM cycneH3nn ruApnAa 
HaTpM« (4,6 r, 115 Miwonb, 60%-Hafl Ancnepcufl 
b Mac/ie) b TerparnAPOc|DypaHe (150 mj~i) 
Ao6aBJiflK)T 4-(6poMMeTMn)-6eH30HHTpnji (20,5 
r, 105 MMonb). K 3toC^ cmgcm Ao5aBrmK)T 
(MeflJieHHo Mepe3 KanenbHyK) BopoHKy) pacTBop 
AM-Tper- 6yTnn-MMHHOAHKap6oKcnnaTa (25 r, 
115 MMorib). riocne nepeMeiiiMBaHMfl b Te^eHwe 
16 h cwecb pa36aBnflfOT p,mmnoBb\M stfcupoM 
(500 mji) m npoMbiBaiOT rpuijKAbi boao^ (250 mji). 
OpraHMHecKyKD o>a3y 3areM cyniaT (MgS04>, 
cf)MnbTpyK)T n KOHLieHTpupyior, nojiynaa 40,2 r 
cbiporo TBepAoro Beu4ecTBa. 

nojiyMeHHoe TBepAoe Beu^ecTBO (28,3 r, 85 

MMOJib) 33TeM paCTBOp^KDT B 

TeTparnApoc|)ypaHe (150 mji) h AOoaBJiatoT 
pacTBop ruApoKCMAa HaTpE/m (3,4 r, 85 MMOJib) 



b MeTaHOJie (300 mji). riocjie nepeMeiuwBaHuifl b 
TeneHne hohh pacTBop KOHueHrpupyioT 
npMMepHO Ha 1/2 o6-beMa n Ao6aBjinioT BOAy c 
L^enbio BbJ3BaTb ocaweHne npoAyKTa. OcaAOK 
cfjmibTpyioT h cyiuaT b BaKyyMe, nony^afl 18,5 r 
5 (94%) 6enoro TBepAoro Beuj,ecT8a. MK; 1 H-5RMP; 
FD-MS, m/e: 232 (M + ). 

AHajiH3 An5i C 13 Hi6N202: 

paccHMTaHO, %: C 67,22; H 6,94; N 12,06; 

HafiAeHO, %: C 67,19; H 7,16; N 11,82. 
10 B) FlojiyMeHMe 

n-(BocNHCH 2)C 6 H 4 C(NH)NHCbz. 

Cnoco6oM, no cytAecTBy GKBUBajieHTHbiM 
onucaHHOMy b npuMepe 15-B, 
N-Boc-n-(aMMHOMeTMJi)6eH30HMTpnji (32,7 r, 140 
MMorib) npespau^aioT b 

15 n-(BocNHCH 2)C 6 H 4 C(NH)NH2. OciaTOK ot 
aroro npeBpaiASHna pacrBopyiK)T b 
AHMeTMJictpopMaMMA© (700 MJi) M k pacTBopy 
Ao6aBnaK3T N,N-AMM3onponMn3TMJiaMHH (72 r, 
560 MMOJib). K 3TOMy nepeMeniHBaeMOMy 
20 pacTBopy npn6aBJiflfOT no KanjiaM 

6eH3Mnxnopc|DopMnaT (48 r, 280 MMOJib). riocne 
nepeMeujMBaHMfi b TeneHne 16 m Ao6aBJi5?iCT 
BOAy (100 mji) m 3aTeM pacTBopMTenw yAanflioT 
b BaKyyMe. OcraTOK pacnpeAeiiflioT Me>KAy 
BOAOtf (250 mji) n 3TMJiau,eTaTOM (500 mji). <$>a3bi 
25 pa3Aen?iK)T m opraHUMecKyfo cioasy npowbiBator 

TpM pa3a HaCblLAeHHbJM BOflHbIM pacTBopoM 
xnopnAa aMMOHMfl (250 mji), oamh pa3 boaom 

. (200 Mfl) M ABa>KAbl HaCbll^eHHblM BOAHbIM 

pacTBopoM 6nKap6oHara HaTpua (250 Mn). 
OpraHMMecKyio apa3y 3aT©M cyujaT (MgS0 4 ), 

30 ctpunbTpyjoT m KOHLieHrpMpyioT, a npoflyKT 
nepeKpncTannn30BbiBafOT M3 AH3THJioBoro 
odpwpa, nonyMafl 14 r (26%) Genoro TBepAoro 
BeLAecTBa. 1 H-flMP; FD-MS, rn/e: 384 (M 4 *). 
T) nonyneHne 

35 n-H 2NCH 2 C 6 H 4 C(NH)NHCbz •2HCI. 

K pacTBopy n-(BocNHCH 2 )C 6 H 4 C(NH)NHCbz 
(11 r, 28,7 MMorib) b AUxnopMeTaHe (125 mji) 
npM 0°C Ao6aBJifjK)T aHH3on (10 mji), 3aieM 
TpucjDTopyKcycHyio Kucjioiy (125 mji). riocne 

40 nepeMeujMBaHMfl b TeneHHe 2 m pacTBopi^TejiM 
yAariflioT b BaKyyMe m ocTaroK pacTBopajoT b 1h 
HCI (50 mji) m pacTBop npoMbiBaior ABa»<Abi 
AH3THJiOBbiM adpupoM (50 mji). pH aoboa*t a° 3 
c noMOiAbK) noi-ioo6M9HHotf cMOjibi (Bio Rad 
AG1-X8, b ochobhoPi cfiopMe) m pacTBop 

45 nnocjpMnnayjOT, nojiyMap 9,2 r (90%) nopowxa 
Sejioro u,BeTa. 1 H-^MP; FD-MS, m/e: 284 (M + ). 

fl) rionyneHne 
Cbz-1-Piq-Pro-p-NHCH 2 C 6 H 4 C (NH)NHCbz. 

CnocoSoM, no cymecrBy SKBMBajieHTHbiM 
onucaHHOMy b npuMepe 1->K, nonynaior 4,4 r 
(79%) 

Cbz-1-Piq-Pro-p-NHCH 2 C 6 H 4 C(NH)NHCbz na 
Cbz-1-Piq-Pro-OH n 

p-H 2 NCH 2 C 6 H 4 C(NH)NHCbz # 2HCI. B 3T0M 
cjiyHae peaKU,nio npoBOA^T b 

55 AHMeTHJlCjDOpMaMMAe B CBJR3M CO CHO>KHOCTflMH, 
CB513aHHblMM C paCTBOpHMOCTbHD 

p-H 2 NCH 2 C 6 H 4 C(NH)NHCbz.2HCI. 
1 H-f!MP; FD-MS, m/e: 681 (MH + ). 

AHaJ1M3 ATW C39H 4 5N50s: 
60 paccMMTaHO, %: C 68,91; H 6,67; N 10,30; 

HafiAeHO, %: C 68,71; H 6,93; N 10,38. 
E) nonyneHne 
1 -Piq-Pro-p-NHCH 2 C 6 H 4 C(NH)NH 2 .2HCI. 
K pacTBopy 

Cbz-1-Piq-Pro-p-NHCH 2 C 6 H 4 C(NH)NHCbz. (4,2 
r, 6,1 MMOJib) b aTaHone (20 Mn) Ao6aBJin{or 1h 
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HCI (1£3 Mfi, 18,3 MMonb) h BOAy (100 mji). K 
3TOMy nepeMeujuBaewoMy pacTaopy AooaBnatoT 
5%-Hbiw najinaAnW-Ha-yrne (1 r) m nepe3 
pacTBop b TeMeHne 2 h 6ap6oTnpytoT 
ra300&pa3Hbifi BOflopofl. CMecb 3aTeM 
npoAysaioT a30Tow m nocne stofo cfwnbTpyioT 
Mepe3 npoKnaflKy (cnofi) AnaTOMOBotf 3eMJin. 
OunbTpaT 3aTeiw KOHueHTpupyior b BaKyyMe, 

CHOBa paCTBOp51HDT OCTaTOK B BOfle (25 MJI) M 

OMHuj,aK)T nyTeM RPHRLC (wieTOfl 2; rpa^qneHT 

(A/B) ot 98/2 - ao 60/40, 300 MMHyr), 

nonynafl 1 ,3 r (53%) 

1-Piq-Pro-p-NHCH 2 C 6 H 4 C(NH)NH 2 .2HCI. 
1 H AMP FD/MS, m/e 41 2 (M + ). 
AHaxiM3 C23H33N502»1,9HCI. 2,5H 2 0: 
paccMMTaHO, %: C 52,53; H 7,65; N 13,32; 

CI 12,81; 

HaflfleHO, %: C 52,63; H 7,36; N 13,47; CI 
12,95. 

npMMep 19 




D-3-P±q-Pro-p-NHCH C H C< NH > NH »3HC1 
2 6 4 2 

A) rionyMeHne Cbz-D-3-Piq-Pro-OH. 

fl)-<^eHnnanaHHH (50 r, 302 MMorib) 
noABepraioT B3anMOAetfcTBHK) c 37%-hwm 
pacTBopoM 4)opManbflernAa (120 mji) \a 
KOHLjeHTpHpoBaHHofl HCI (380 mji) npn 

KMn^HeHMM C 06paTHbiM XOXlOflMJIbHHKOM. CnycTJi 

30 mmh Ao6aBfifiiOT AononHMTejibHbie 50 mji 
cpopwanbAernAa m peaKu,nio npoAOJiKajor B 
TeneHne 3 nacoB. PeaKLjuoHHyK) CMecb 
oxJiaraaioT ao -10°C m ocaAOK ctpMJibTpyioT. 
TBepAoe Beu^ecrso cyujar b BaKyyMe, nojiynafi 
D-1 ,2,3,4-TeTparnAPo-3-n30XHHonnHKap6oHOByK> 
kucjiotv (24,2 r, 45%); FD-MS 178 (MH + ). 
PacTBop D 

-1,2,3 ,4-TeTparnAPo-3-M30xnHOjn m h Kap6oH0Bow 
K^cnoTbi (17 r, 96 MMorib) b boa© (200 mji) h 
20 mji 5h HCI ruApupywT b npucyTCTBUM 5% 
Rh/AI 2 03 (8,5 r) npn AasneHMM 138 Gap (2000 
new) BOflopoAa b annapaTe BbicoKoro AaBneHiifl 
npn 1 20°C b TeMeHne 16 m. PeaKU,noHHyio CMecb 
cjDHJibTpytoT Mepe3 npoicnaAKy (cnotf) H3 
AnaTOMOBoW 3eMJin m cfDHJibrpaT noABepraior 
cyujKe BbiMopawwBaHueM, nonyHafl 
D-neprnApo-3-M30XMHOJiMHKap6oHOByio KUcnoTy 
(D-3-Piq-OH) (21 r, 100%); FD-MS: 184 (MH + ). 

D-3-Piq-OH (21,0 r, 95,8 MMonb) 
pacrsopjRHDT b TeTpan/iAPOc|DypaHe (75 mji) m 
BOAe (50 mji). pH pacTBopa aoboaat ao 1 0,0 c 
noMOU^bio 5h pacTBopa NaOH v\ npnoaBnFiiOT no 
KanjifiM 6eH3HJixnopc(DopMMaT (16,4 mji, 115 
MMOJib), noAAepwwsas pH npn 9,5 c noMomwo 
2h pacTBopa NaOH. PeaKUMOHHyio CMecb 
nepeMeujMBaiOT b TeMeHne Aono/iHMTeribHoro 1 
h npn KOMHaTHoR TeMnepaType. OpraHMMecKMPi 
pacTBopiuerib ynapMBatoT b BaKyyMe m k ocraTKy 
Ao6aBnaicr AH3Tm~ioBbifi ac|Dnp (100 mji) m BOAy 
(50 mji). BoAHbitf enow OTAen^KDT, pH pacTBopa 
ycTaHaBJinBatoT paBHbiM 3,0 c noMombio 3h HCI 
m Aooaarmjcnr 3Tnnau,eTaT (250 mji). 
OpraHimecKw^ cnofl orp,en9\\OT n cyixiaT 
(MgSO 4). OnribTpaT KOHLj,eHTpwpyioT b BaKyyMe, 
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nonyMaa npo3paHHoe Macno 

2-Cbz-D-neprnAPO-3-M30XMHOJiMHKap60HOByio 
KMCJiOTy (Cbz-D-3-Piq-OH) (25,8 r, 85%); 
FD-MS: 318 (MH*). 

Cbz-D-3-Piq-OH (17,2 r, 54 MMonb) 
pacTBopaioT B 

flM<t> (50 mji) m oxna>KAaiOT flo 0°C. K 
nonyneHHOMy pacTBopy AooaBnaioT 
TpeT-^yTMnoBbiw cjiowhwm oopup nponwHa (9,2 r, 
54 MMonb), 1 -rnAP0KCM6eH30rpMa30Ji (7,3 r, 54 
MMOJib) n flHK (11,1 r, 54 MMonb). PeaKUjMOHHyfo 
CMecb nepeMeujn Bator b TeMenwe 3 m npn 0°C w 
24 H npn KOMHarnoPi TeMnepaType. OcaAOK 

CJpi^nbTpyHDT H CjDMJlbTpaT KOHL^eHTpupyfOT B 

BaKyyMe c nonyneHneM Macna. Macno 
pacTBopjiroT b OTunaLJ.eTaTe (200 mji) c boaoPi 
(100 mji). OpraHHMecKufi cno^ OTflenaioT m 
npoMbiBaror nocneAOBaTeribHO 1h pacTBopoM 
SuKapGoHaTa HaTpum, boaoPi, 1 ( 5h pacTBopoM 
nwMOHHoPi KUcnoTbi m boao^. OpraHMHecKuPi 
cnoW cyuaT (MgS0 4 ) n cpunbrpytoT. ctJuribTpaT 
ynapuBaiOT c nonyneHneM Macjia, KOTopoe 
Bbicyuj^BaHDT, nonyMaa 
2-Cbz-D-neprHAPO-3-M30XMHonnHKap6oHnn-L- 
npojinH-Tper-6yrMJiOBbiM ocpup 
(Cbz-D-3-Plq-Pro-O-Bu) (23,8 r, 94%). 
FAB-MS: 471 (MH + ). 

Cbz-D-3-Piq-Pro-O-t-Bu (31,2 r, 66,3 
MMOJib) noMemaioT b KpymoAOHHyra Kon6y, 
coAep^aiAyto rpucpTopyKcycHyfo KucnoTy (100 
mji), aHM3on (5 mji), m nepeMeujuBatoT npn 
KOMHaTHOt^ TeMnepaType (1 m). PeaKi^noHHyto 
CMecb KOHLi,eHTpnpyHDT b BaKyyMe 6e3 
HarpeBaHMH n AoSaBn^HDT k ooraTKy 

AM3TMnOBblW 3C|DHp (1 50 Mil) H BOAy (1 00 Mfl). pH 

pacTBopa aoboa^t ao 9,8 c noMom,bK) 5h 
pacTBopa NaOH. Boahwm cnoW OTfleiiaKDT, pH 
pacTBopa aoboaht ao 2,8 c noMom,bio 3h HCI m 
flo6aBn«KDT 3TMJiau,eTaT (200 mji). OpraHnnecKUM 
cnofi OTAenaKDT, cyntaT (MgS04) m cjDmibTpyioT. 
Macno pacTBOpaioT b ah^thjiobom oobupe (300 
mji) m pacTBop ocTaBJifiioT CTOflTb npn 
KOMHaTHo^ TeMnepaType b TeneHne 24 h. 
(lonyHeHHoe TBepAoe BemecTBO c^nnbTpyfOT, 
npoMbiBawT AH3TnnoBbiM ocjDMpoM m cyujaT, 
nonyMas 

2-Cbz-neprMApo-3-H30XMHOJiMHKap6oHnr-L-npoji 
hh (Cbz-D-3-Piq-Pro-OH) (13,5 r, 49%); 
FAB-MS: 415 (MH + ). 

AHanna Anfl C23H3 0 N2O 5 : 

paccHMTaHO, %: C 66,65; H 7,29; N 6,76; 

HaPiAeHO, %: C 66,90; H 7,33; N 6,81. 

5) nojiyneHwe 
Cbz-D-3-Piq-Pro-p-NHCH 2 C6H 4 C(NH)NHCbz. 

Cnoco6oM, no cym,ecTBy OKBMBaneHTHbiM 
onucaHHOMy b npuMepe 18-fl, nonyqaioT 1,6 r 
(49%) 

Cbz-D-3-Pjq-Pro-p-NHCH 2 C 6 H 4 C(NH)NHCbz m 
Cbz-D-3-Piq-Pro-OH n 

p-H 2 NCH 2 C 6 H 4 C(NH)NHCbz. 2HCI. FD-MS, 
m/e 680 (M + ) 

B) nonyHeHne 
D-3-Piq-Pro-p-NHCH 2 C 8 H 4 C(NH)NH 2 .3HCI. 

Cnoco6oM, no cym,ecTBy aKBUBaneHTHbiM 
onucaHHOMy b npMMepe 17-B, noriyHaiOT 150 Mr 
D-3-Piq-Pro-p-NHCH 2 C 6 H 4 C(NH)NH 2 .3HCI. 
npoflyKT oHHLAaicT nyreM RPHRLC (MeTOA 2; 
rpaAweHT (A/B) ot 98/2 ao 60/40, 240 
MMHyT). 1 H-5RMP; FD-MS, m/e: 412 (M + ) 

AHaJiK3 An?i C 2 3H 3 3N50 2 .3HCU 0,5H 2 O: 

paccHHTaHO, %: C 52,13; H 7,04; N 13,22; 

HaMAeHO, %: C 52,35; H 7,23; N 12,95. 

ripuwep 20 
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D-hPr*a-Otii.-p-NHCH C H C<NH > NH *3HCi 
2 6 4 2 

«S-U,HC)-N -[[4-(AM UHOHM M HO M eTI/IJI )(£) e H MJl] 

MeTun] -oi<rarnflpo-1-D- 

roMon pojimi- 1 H-n h ao Ji-2-Kap6oKca m m A-rpw rwflp 
oxnopufl) 

A) nojiyneHMe Cbz-D-hPro-Ohi-OH. 
ra3O05pa3HbiPi HCI oapooTnpyK>T nepe3 

nepeMeiunBaeMyio cycneH3HK) 

(S)-MHAOJlMH-2-Kap60HOBOtl KMCJIOTbl (20 r, 110 

MMOJib) b araHone (500 mji). Korfla KMcnoTa 

nOJIHOCTblO paCTBOpHTCfl, paOTBOp AOBOflflT AO 

TewinepaTypbi KuneHun c o6pai"HbiM 
xojioflMnbHWKOM. CnycTfl 16 h, pacTBop 
oxna>KflaioT n pacTBopmejib yAajifliOT b 
BaKyyiwe. OcTaTOK pacTwpafOT c AH3THJioBbiM 
acfinpoM m nonyqeHHoe He coBceM 6enoe 
TBepfloe BeiMecTBO OTAenfliOT nyTewi 
c^nribTpaL^Mn, npoMbiBaioT reKcaHOM w cyujaT b 
TeneHMe hohh b BaKyyiwe npi/i 30°C o 
nonyneHneM n/ApoxjiopnAa STunoBoro 3<£npa 
(S)-MHAonnH-2-Kap6oHOBO^ KUcnoTbi (25,7 r\ 
78%). . 

TBepAoe Beu^ecTBo pacTBopflJor b STaHone 
(800 mji), Ao6aBJifiK>T 5%-Hbifi Pd/C (25 r) n 
no/iyMeHH/fo cycneH3H£> ruAPupyiOT b annapaTe 
nappa b TeneHne 8 h (4,1 6apa, 60 new). 
PacTBop cjDnxibTpyioT m pacTBopi/rrejib yAajmwT b 
BaKyyMe. OcTaTOK pactBopflfOT, pacTupatoT c 

AMSTMJIOBblM 3Cf)MpOM M nyTeM CjDMJIbTpaqMM 

nonyMawT 18,8 r (73%) He coBceM 6enoro 
TBepAoro Beu^ecTBa (L^nc-Ohi-OEUHCI). 

CnocoooM, no cymecrBy 3KBHBajieHTHbiM 
onwcaHHOMy b npuMepe 1-A, nojiynaioT 13,5 r 
(93%) Cbz-D-h Pro-cis-Ohi-OEt U3 

Cbz-D-hPro-OH v\ Li.nc-Ohi-OEt.HCI. 1 H-*MP; 
FD-MS, m/e442 (M*) 

AHanns fljiyi C25H34N2O5: 

paccHMTaHO, %: C 67,85; H 7,74; N 6,33; 

HafiAeHO, %: C 67,59; H 7,72; N 6,48. 

CnocoooM, no cymecTBy SKBUBaneHTHbiM 
onucaHHOMy b npuwiepe 1-r, nonynaioT 12,5 r 
(1 02%) Cbz-D-hPro-cis-Ohi-OH. 

1 H-£1MP; FD-MS, m/e: 414 (M + ). 

AHariM3 Ana C23H30N2O5: 

paccHMTano, %: C 66,65; H 7,29; N 6,76; 

HafiAeHO, %: C 66,4; H 7,30; N 6,86. 

B) nonyneHne 

Cbz-D-h P ro-Oh i-p-NHCH 2 C 6 H 4 C(N H)N HCbz. 

CnocoooM, no cymecTBy SKBHBaneHTHbiM 
onwcaHHOMy b npuMepe 18-fl, nojiyHatoT 3,3 r 
(67%) 

Cbz-D-hPro-Ohi-p-NHCH 2 C 6 H 4 C(NH)NHCbz ua 

Cbz-D-hPro-Ohi-OH M 

p-H 2 NCH 2 C 6 H 4 C(NH)NHCbz. 2HCI. 

1 H-flMP; FD-MS, m/e: 681 (MhT). 

B) nojiyqeHne 
D-h Pro-Oh i-p-N HC H 2 C 6 H 4 C(N H)N H 2 .3 HCI. 

CnocoooM, no cyu^ecTBy SKBHBaneHTHbiM 
onwcaHHOMy b npi/iMepe 18-E, nojiynaKyr 2,2 r 
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(66%) 

D-hPro-Ohi-p-NHCH 2C 6 H 4 C(NH)NH 2 . 3HCI. 
ripoAyKT ohh manor nyTeM RPHRLC (MeroA 2; 
rpaAuem- (A/B) or 98/2 -- ao 60/40, 3000 
mmh). 1 H-flMP; FD-MS ; m/e: 412 (M + ). 

AHarms Ana C 2 3H 3 3N 5 0 2 .3HCI. 0,5H 2 O: 

paccMMTaHO, %: C 52,13; H 7,04; N 13,22; 

HafiAeHO, %: C 51,98; H 7,04; N 13,35. 

ripniviep 21 




(D-foMonpoJimi-N (a)- 

(2-0eHMri3TMri)-N-[[4-(aMMHOMMHHOMeTMJl)0eHMn 

]- MeTun] -rnnuMHaMHA-flnrMAPoxnopMA) 

A) nonyMeHwe 
Cbz-D-h Pro-N(PhCH 2 CH 2 )Giy-OH. 

K pacTBopy ct>eHMn3TMnaMMHa (58 mji, 461 

MMOJib) H Tpi/13Tl/inaMWHa (21 MJl. 154 MMOJib) B 

sraHOJie (200 mji) npw 0°C AoGaBTiflfor pacTBop 
TpeT-6yTmiGpoMaL4eTaTa (30 r, 154 MMOJib) b 
3raHone (50 mji) b Te^eHne 1 h. Oxjia>KAaioinyio 

6aHK) OCTaBJiaiOT M paOTBOp OCTaBJlJIlOT 

HarpeBarbca ao KOMHaTHoW TeMnepaTypbi. 
rioojie nepeMeujuBaHUfl b Te^eHne homm 
pacTBopnTejiM yAajiflKDT b BaKyyMe n ocTaTOK 

paCTBOp^JOT B 1H paCTBOpe JIMMOHHOM KUCJIOTbl. 

BoAHbiK pacTBop npoMbiBaiOT ABa>KAbi 
AH3TMJ!OBblM sctDnpoM, noALAejiaHUBaioT 
TBepAbiM 6wKap6oHaTOM HaTpua n 3aTeM 
3KCTparnpyiOT Tpn pa3a 3TMnai^eTaTOM (20 mh). 
OO-beAMHeHHbie 3THJiai4eiaTHbie SKCTpaKTbi 
cyujaT (MgS0 4 >, c^mibTpytor v\ ocTaBJi^ior 
crosiTb b TeneHue 24 H. OGpasoBaBiUMPic?! 

OCaAOK CjDMJIbTpyHDT, npOMblBatOT AUSTMJlOBblM 

scjDnpoM n BbicyujMBatoT c nojiyneHneM 10,5 r 
6ejioro TBepAoro BemecTBa. MaroMHbiR pacTBop 
KOHLieHTpupyfOT ao o6"beMa npuMepHO 100 mji m 
3aTeM pa36aBJunoT AwarnjiOBbiM sc^npoM (400 
mji). riocjie CTOfiHUfl b reneHne 30 MUHyT 
pacTBop cjDunbTpyicnr, nonyMajq AonojiHMTejibHbie 
23,5 r 6ejioro TBepAoro BeuneGTBa. OSu^ee 
KOJiMMecTBo cocTasjmeT 34 r (94%) 
N(PhCH 2 CH 2 )Gly-0-t-Bu. 1 H-flMP; FD-MS, m/e 
235 (M"*") 

CnocoGoM, no cyu^ecrBy sKBMBaneHTHbiM 
onuoaHHOMy b npuMepe 1-A, nojiyMafor 10,8 r 
(56%) Cbz-D-hPra-N(PhCH 2 CH 2 )Gly-0-t-Bu \az 
Cbz-D-hPro-OH n N(PhCH 2 GH 2 )Gly-0-t-Bu. 
1 H-^MP. FD-MS, m/e: 480 (M + ). 

AHariM3 Ana C28H36N2O5: 

paccHHTaHO, %: C 69,98; H 7,55; N 5,83; 

HaMAeHO, %: C 69,68; H 7,56; N 5,77. 

CnocoooM, no cymecTBy SKBMBaneHTHbiM 
onwcaHHOMy b npuMepe 18-A, Ann yAaneHym 
3au4HTbi ot Cbz-DL-1-Piq-Pro-O-t-Bu, nonynaiOT 
9,2 r (100%) Cbz-D-hPro-N(PhCH 2 CH 2 )Gly-OH. 

1 H-^IMP; FD-MS, rn/e: 425 (M + ). 
AH3J1M3 Ann C 24 H 2 sN205: 
paccMMTaHO, %: C 67,91; H 6,65; N 6,60; 
Ha ma© ho, %: C 68,19; H 6,68; N 6,71. 
5) nojiyneHne 
Cbz-D-h Pro-N(PhCH 2 CH 2 )Giy-p-NHCH 2 - 
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C 6 H 4 C(NH)NHCbz. 

CnocoooM, no cymecTBy 3KBMBaneHTHbiM 
onucaHHOMy b npniwepe 18-fl, nonyMaioT 3,2 r 
(55%) Cbz-D-hPro-N(PhCH 2 CH 2 )Giy-p- 
NHCH 2C 6 H 4 C(NH)NHCbz H3 
Cbz-D-hPro-N(PhCH 2 CH 2 )Giy-OH \a 
p-H 2NCH 2 C6H 4 C(NH)NHCbz.HCI. 1 H-flMP; 
FD-MS, m/e 690 (M + ) 

AHanM3 ppn C4oH 4 3N 5 0 6 : 

paccwaHo, %: C 69,65; H 6,28; N 10,15; 

HaweHO.%: C 69,80; H 6,46; N 10,14. 

B) nony^eHi/ie 
D-hPro-N(PhCH 2 GH 2 )Gly-p-NHCH 2 C 6 H 4 
C(NH)NH 2 .2HCI. 

CnocoooM, no cymecTBy aKBUBaneHTHbiM 
onucaHHOiwy b npi/iMepe 19-E, nonynaJOT 770 Mr 
(54%) D-hPro-N(PhCH 2 CH2)Gly-p- 
NHCH 2 C 6 H 4 C(NH)NH 2 .2HCI. npOflyKT 
o4MLL\aK)T nyTeM RPHRLC (Merofl 2; rpafluieHT 
(A/B) ot 98/2 -- ao 85/15, 120 MUHyT). 
1 H-i^MP; FD-MS, m/e: 423 (MH*). 

AHanwaflna C 24 H3tN 5 0.2HCI: 

paccH MTaHO , %: C 58,30; H 6,73; N 14,16; 

HatffleHO, %: C 58,05; H 6,60; N 12.28. 

ripwruep 22 
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D-hPro-Pro(4-cis-PhO)-p-NHCH 2 C 6 H 4 
C(NH)NH 2 .2HCI 

(LiMC-D-roMonpojiMn-N-[[4-(aMMHOViMMHOMern 
n)-cf)eHMJi] MeTun] -4-cfDeHOKCn- 

L-nporiMHaMWA-AnrnAPOxnopufl). 

A) nojiy venule 
Cbz-D-hPro-Pro(4-cis-PhO)-OH. 

K pacTBopy Cbz-Pro(4-TpaHC-OH)-Et (58,8 
r, 200 MMonb), TpMcfceHi^ncfcocclMHa (65,6 r, 250 
MMorib) t/i cJ^eHona (23,5 r, 250 MMonb) b 
TeTparnflpoG^ypaHe (500 win) npi/i 0°C 
Ao6aBnflK)T (npnoaBneHwe no KannfiM b TeMeHne 
1 m) pacTsop AH3Twna30flMKap6oKCMJiaTa (40 Mn, 
250 MMonb) B Tr<D (50 MJi). Oxna)KAaiOLi4yK) 
6aHK3 3aTeM yAanflKrr w pacTBop ocraanfltoT 
HarpeBaTbCfi ao KOMHaTHofi TewnepaTypbi b 
TeneHne 16 m. riocne 3Toro pacraopuTenb 
yAanatoT b BaKyyMe n ocTatOLUHPtcyi AHTapHoro 
i^Bera ci/ipon pacrnpatoT c flutsrunoBbiM 
acjDnpowi. Eenoe TBepfloe BeLnecrBO yAsuuijOT 
nyTeM cpunbrpaL^HM \a cfwnbTpar 
KOHL\eHTpnpyK>r. OcTaTOK saTeM 

xpowiaTorpacpupyjoT Ha curiMKarene (1 Kr), 
an ion py a cryneHHaTbiM rpaAueHTOM or reKcaHa 
AO cwiecu 1:1 sTWiaL^eraT c reKcaHOM. 
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CoAep^au^ne Mucrbiw npoAyKT cjDpaKL^nn 
(oL|eHHBaKDT nyreivi TCX) o6beAHHflK)T m 
KOHL\eHTpnpytor b BaKyyMe c nonyneHneM 36,3 r 
(50%) Cbz-Pro-(4-4HC-0eHOKCH)OEt b BUfle 
6ecL^BeTHoro cwpona. 1 H-53MP; FD-MS, m/e: 369 
(M + ). 

AHann3 A*"ifl C 21 H 23 N0 5 : 

paccHMTaHO, %: C 68,28; H 6,28; N 3,79; 

HafifleHo, %: C 68,38; H 6,30; N 3,89. 

K pacTBopy Cbz-Pro(4-i4MC-(fceHOKCM)-OEt (25 
r, 67,7 MMonb) a araHone (400 Mn) Ao6aBJiflKrr 
5%-Hbitf Pd/C (5 r). Flocne oapooTwpoBaHMfl 
BOflopofla Mepe3 pacTBop b TeqeHMe 3 h pacTBop 
cJwnbTpyK>T 4epe3 npoicnaAKy (enow) 
Ai/iaTOMOBOM 3eMnn, Ao^asnfltoT 3 Mn 
KOHueHTpupoBaHHoW HCt m pacTBop 
KOHi^eHTpi/ipytor b BaKyyMe. OcTaTOK 
cycneHflMpyioT b AH3TnnoeoM ocfwpe npn 
HHTeHCMBHOM nepeMewwBaHHi/i m 3aTeM 
4>nnbTpyK)T m BbicyiUMBaior, nonynaa 14,2 r 
(77%) Pro(4-L^nc-cjDeHOKCM)-OEUHCI b bha© 
Senoro TsepAoro BemecTBa. 1 H-^MP; FD-MS, 
m/e 235 (M + ). 

AHanna Ana C13H1SNO3CI: 

paccHHTaHO, %: C 57,46; H 5,68; N 5,15; 

HaMAOHO, %: C 57,68; H 6,78; N 5,18. 

CnocoSoM, no cymecTBy 3KBWBaneHTHbiM 
onucaHHOMy b npuMepe 1-A, nonyMaiOT 19,4 r 
(100%) Cbz-D-hPro-Pro-(4-^c-#eHOKCw)-OEt U3 
Cbz-D-hPro-OH n 
Pro-(4-i4HC-ctDeHOKC^)-OEt .HCI. 

1 H-flMP; FS-MS, m/e: 480 (M + ). 

Anann3 aha G 2 7H32N 2 06: 

paccHMTaHO, %: C 67,48; H 6,71; N 5,83; 

Ha&Ae.Ho, %: C 67,71; H 6,79; N 5,89. 

Cnoco6oM, no cymecTBy SKBMBaneHTHbiM 
onucaHHOMy b npuMepe 1-F, nonynatOT 15 r 
(1 00%) Cbz-D-hPro-(4^nc-c£eHOKcn)-OH. 
1 H-^MP; FD-MS, m/e: 452 (M + ). 

AHanns Anfl G 2 5H 28 N 2 0 6 : 

paccMMTaHo, %: C 66,36; H 5,24; N 6,19; 

HafaeHo, %: C 66,22; H 6,13; N 6,17. 

E) nony^eHne 
Cbz-D-hPro-Pro(4-cis-PhO)-p-NHCH 2 - 
C 6 H 4 C(NH)NHCbz. 

CnocoSoM, no cyiAecTBy OKBMBaneHTHbiM 
onucaHHOMy b npuiMepe 18-^, nony^aioT 4,55 r 
(75%) Cbz-D-hPro-Pro(4-cis-PhO)-p- 
NHCH 2 C 6 H 4 C(NH)NHCbz ki3 
Cbz-D-hPro-Pro(4-cis-PhO)-OH m 
p-H 2 NCH 2 C 6 H 4 C(NH)NHCbz.2HCI. 1 H-^MP; 
FD-MS, m/e: 718 (M + ) 

B) FlonyHeHne 
D-h P no- P ro(4-cis- P h 0)-p-N HC H 2 - 
C 6 H 4 C(NH)NH 2 .2HCI. 

Cnoco6oM, no cyLAecTBy 3KBMBaneHTHbiM 
onucaHHOMy b npiiMepe 18-E, nonynatOT 873 Mr 
(40%) D-hPro-Pro(4-cis-PhO)-p- 
NHCH 2 C 6 H 4 C(NH)NH 2 .2HCI. npoAyKT 
OHHLi^aK)T nyreM RPHRLC (MeTOA 2; rpaAMeHT 
(A/B) ot 98/2 -- AO 85/15, 120 mmh). 1 H-5RMP; 
FD-MS, m/e: 451 (MH + ). 

AHanns Anfl C 2 5H3iN50 3 »2HCI: 

paccHMTaHO, %: C 57,47; H 6,37; N 13,40; 

HafifleHO, %: C 57,22; H 6,29; N 13,47. 
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EtSO - D- PhP - Pi-o - p- NH CH C H C<NH)NH *HCJL 
2 ^264 2 

(N-(3THJicynbc)DOHMii)-D-cjDeHMnajiaHnn-N-[[4- 
(aMHHOMMMHOMeTMn)0eHm-i] werun] 
L-npon HHaMHA-rnAPOxnopufl) 

A) nonyMeHne p-NH 2 CH 2 -C 6 H 4 CN.HCI. 

ra3oo6pa3Hbi£^ xnopoBOflopOA npn 0°C m b 
TeweHne 10 mhh 6ap6oTMpyioT nep©3 
nepeMeujMBaeMbiM pacTBop 
N-Boc-n-aMMHOweTMn-6eH30HMTpnria (15 r, 64,6 
MMOJib) b QT\Anai\eTBTe (400 mji). 
Oxna>K£iaK)LnyK) 6aHK> yAanflfOT m nocne 
nepeMeujuBaHMH b TeqeHwe 1,5 m pacTBopHTeiib 
yflanaioT b BaKyywe w ocraTOK cycneHflwpyior b 

AH3THJ10BOM 3Cf)Mpe, Cjai/IJIbTpyiOT, npOMblBatOT 

AnaTunoBbiM acjwpoM n cyujar c nonyneHneM 
10,1 r (93%) Senoro TBepAoro Beu^ecTBa, 
UK; 1 H-flMP; FD-MS, m/e: 132 (M 4 "). 

AHann3 Ana C8H9N2CI: 

paccMmaHO, %: C 56,98; H 5,38; N 16,61; 
CI 21 ,02; 

HaviAeHO, %: C 56,36; H 5,46; N 16,22; CI 
21,31. 

B) nonyneHne 

EtSO 2 -D-Phe-Pro-p-NHCH 2 -C s H 4 CN. 

Cnoco6oM, no cyLqecrBy 3KBHBaneHTHbiM 
onucaHHOMy b npuMepe 1->K, nonynafOT 1,5 r 
(80%) EtS0 2 -D-Phe-Pro-p-NHCH 2 - C 6 H 4 CN W3 
EtS02-D-Phe-Pro-OH h p-NH 2 CH 2 -C 6 H 4 CN.HCI. 

l/IK; 1 H-5^MP; FD-MS, nn/e: 468 (M 4 *). 
AHann3 Ana C 24 H2sN 4 0 4 : 
paccMmaHo, %: C 61,52; H 6,02; N 11,90; 
HaMfleHO, %: C 61,23; H 6,13; N 11,80. 
B) nonyneHne EtS0 2 -D-Phe-Pro-p-NHCH 2 - 
C 6 H 4 C(=NOH)NH 2 .HCI. 
K pacTBopy 

EtS0 2 -D-Phe-Pro-p-NHCH 2 -CsH 4 CN (1 r, 2,1 
MMOJib) b aoconiOTHOM 3TaHone (35 win) 
Ao6aBnsK)T N, N-AHH3onponnri3TnnaMMH (0,47 
win, 2,7 MMonb), 3aTewi 

ruAPOKCMnaMMHrMApoxnopuA (185 wir, 2,7 

MMOJib) M paCTBOp AOBOftflT a° KuneHUfl c 
OOpaTHbIM XOJlOAMJlbHUKOM. CnycTfl 16 M 
pacTBop oxna>KAaK3T v\ pacrsopiiTeni/i yAariRhOT b 
BaKyyiwe. 250 Mr 3Toro Bem,ecTBa ncnonbayior b 
cjieAytoLU,eCt orajoywA, a ocTaBiueecyi BemecTBo 
OHMLAaK>T nyTeM RPHRLC (wieTOA 1 , rpaAMeHT 
(A/B) ot 90/10 ao 60/40, b TeqeHne 200 mhh). 
UK; 1 H-^MP; FD-MS, m/e: 501 (M + ). 

AHanw3 ahh C 24 H 31 N 5 05«1 ,2HCL H 2 G: 
paccHHTaHO, %: C 51,17; H 6,12; N 12,42; 
CI 7,55; 

HafiAeHO, %: C 51,04; H 5,81; N 12,39; CI 
7,18. 

r) nojiyneHne 
EtSO 2 -D-Phe-Pro-p-NHCH 2 - 
C 6 H 4 C(=NH)NH 2 .HCI. 

K pacTBopy EtS0 2 -D-Phe-Pro-p-NHCH 2 - 
C 6 H 4 C(= NOH)NH 2 .HCI (250 Mr, 0,52 MMOJib) 
b OTaHone (40 mji) m boa© (19 mji) AO^aBJiflKiT 
1h paCTBop HCI (1 mji), 3areM 250 Mr 5%-noro 
nannaAHfl-Ha-yrne. nepeMeLUMBaewyra 
cycneH3Mio noMeiAaioT b arMoccjDepy BOAopoAa 
Ha 18 nacoB n 3aTeM c^nnbTpyioT, 



KOHUjeHTpupyjor m oHMiAaroT nyTeM RPHRLC 
(MeTOA 1; rpaAneHT (A/B) ot 90/10 pp 60/40, 
b TeneHne 200 muh), noiiy^a* 140 Mr (52%) 
EtS 0 2 -D-P he-P ro-p- 
NHCH 2 -C 6 H 4 C(=NH)NH 2 #HCI. 

1 H-*MP; FD-MS, rn/e: 486 (M + ). 

AHa/iH3 Afi« C 24 H3iN50 4 «HCL 1 ,5H 2 0: 

paccHMTaHO, %: C 52,50; H 6,42; N 12,75; 

HatfAeHO, %: C 52,56; H 6,19; N 12,59. 

EiAe 5 r npOAyiaa nonynaiOT cnococoM, 
10 onucaHHbiM b npuwiepe 15, w OHUimaioT nyreM 
RPHPLC (MeTOA 3; rpaAweHT (A/B): 98/2 b 
TeMeHne 60 mmh, ao 60/40 - b TeneHwe 300 mmh). 

flpuMep 24 
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EtSO -D-Ph*-Pro-m-NHCH -C H C<=NH>NH *HC1 
2 2 6 4 2 

A) flonyMeHne 
EtS O 2 - D-P h e-Pro-m-N H CH 2 -C 6 H 4 C(=N OH)NH 2 . 

Cnoco6oM, no cym,ecTBy aKBUBaneHTHbiM 
onucaHHOMy b npuMepe 23, 

EtSO 2 -D-Phe~Pro-m-NHCH 2 -C 6 H 4 C(= 
NOH)NH 2 nonyMaKDT, ncnonb3yfi 
M-Br-CH 2 -C 6 H 4 C BMecTO n-Br-CH^Ce^CN. 
30 140 Mr (13%) OToro KpucTannnMecKoro 
npowe>KyTOMHoro npoAyKTa ocTaBJi^iOT, a 
ocTaTOK BemecTBa HCnOJlb3yK)T B CTaAUM 
B). 1 H-^MP; FD-MS, m/e: 502 (M*) 
AHann3 aha C 24 H 31 N50 5 : 
35 paccHMTaHO, %: C 57,47; H 6,23; N 13,96; 

HaPiAeHO, %: C 57,28; H 6,21; N 13,66. 
6) nonyneHne EtS0 2 -D-Phe-Pro-m-NHCH 2 - 
C 6 H 4 C(=NH)NH 2 .HCL 

Cnoco6oM, no cym,ecTBy QKBUBaneHTHbiM 
onwcaHHOMy b npuMepax 23-B) n 23-0, 
40 nonynafOT 0,27 r (28%, 2 CTaAMM) 
EtSO 2 -D-Phe-Pro-m- 

NHCH 2 -C 6 H 4 C(=NH)NH 2 .HCI. 1 H-5HMP; FD-MS, 
m/e: 486 (M*). 

AHann3 An« C 24 H 31 N 5 0 4 .1 ,1 HCI. 2H 2 0: 
45 pacc^nraHO, %: C 51,32; H 6,48; N 12,47; 

CI 6,94; 

Haft a© no, %: C 51,33; H 6,09; N 12,20; CI 
6,66. 

flpi/iMep 25 
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60 D-l-Piq-Pro-m-NHCH -C H CC=NH)NH *HC1 

2 6 4 2 

Cnoco6oM, no cyuj^ecTBy 3KBMBajieHTHbiM 
onucaHHOMy b npuMepe 23, nonyMawT 0,86 r 
D-1-Piq-Pro-m-NHCH 2 - C 6 H 4 C(=NH)NH2.HCI 
H3 Cbz-D-1-Piq-Pro-OH n 

M-NH 2 CH2-C6H 4 CN«HC!. 

-29- 



1 H-51MP; FD-MS, m/e: 412 (M + ) 
AHSLTW3 Anfi C 2 3H33N 5 02.2,5HCU 0,5H 2 O: 
paccMHTaHO, %: C 53,99; H 7,19; N 13,69; 
HataeHO, %: C 54,19; H 7,02; N 13,81. 
npuwep 26 




NH 



EtSO -D-Phe-Pro-p-HHCH CH -C H C<=NH)NH *MC1 

Z 2 Z S -*r 2 

A) nony^eHMe 
MeTun-n-i^naHO-TpaHc-L^UHHaMaTa 

K nepeMeuJUBaeMoti cycneHann NaH (6,1 r 
60%-hom Macji^HOM cycneH3HM 153 MMOJib) n 
n-L^MaHo6eH3aribAern ( qa (20 r, 153 mmojib) b 
TeTparnflpocfciypaHe (250 mji) npi/i 0°C 
AooaBJiaior nepe3 KanenbHyio BopoHKy pacTBop 
TpMMeTUinc(Doc<4DOHoai^eTaTa (28 r, 153 MMOJib) b 
TeTparnApoc£ypaHe (50 mji). nocne 
nepeMeLUMBaHUfl b Te^eHi/te 48 m pacTBOpHTejib 
y^anfltoT b BaKyyMe n cbipofi ocTaroK 
pacTBopflioT b 3TMnaL\eTaTe (500 win). 
3TnnaL;eTaTHbiM pacTBop npoMUBatoT oahh pa3 

BOROft, TpH pa3a HaCblli^eHHblM BOAHbIM 

pacTBopoM NaHS03 m oahh pas cojieBbiM 
pacTBOpoM. OpraHMMecKyK) dpazy 3areM cyiuar 
(MgS0 4 ), c£mibTpy kdt i/i KOHi^eHTpt/ipyHDT b 
BaKyyMe, nojiy^afl 28 r (98%) oejioro TBepAoro 
BeLuecrBa. MK; 1 H-flMP; FD-MS, m/e: 187 (M + ). 

5) nojiyqeHMe 
MeTMn-n-L4MaHO-flnrMAPOL4MHHaMaTa 

K pacTBopy 

Mernji-n-L^naHO-TpaHC-i^UHHaMaTa (13,6 r, 73 
MMOJib) b TOJiyone (485 mji) AOoaBJiaioT 5%-hnm 
Pd/BaS0 4 (2,7 r). riocne B03AeflcTBMfl 
ra3oo6pa3Horo BOAopoAa noA AaBneHneM 4 
oapa (60 new) b TeneHne 9 h, pacrsop 
cfwibTpyioT, KOHi4eHTpnpyKDT b BaKyyMe n 
xpoMaTorpacf)npyK)T Ha cujMKarejie, ojiioi/ipyfl 
cTynei-HaTO rpaflneHTOM ot reKcaHa a° reKcaHa 
c 30% ornnaueiaTa. CoAe p>Ka m ii e npoAyKT 
cf)paKi4MM o6-beAMHyiioT i/i KOHU,eHTpnpyioT c 
nonyneHHeM 10,6 r (77%) oecL^BeTHoro Macna. 
UK; 1 H-5=1MP; FD-MS, m/e: 189 (M + ) 

B) nonyneHMe n-i^naHOAnrnApoKopuHHO^ 

KUCJlOTbl 

CnococoM, no cymecTBy OKBUBaneHTHbiM 
onucaHHOMy b npHMepe 1-r, npw ncnorib30BaHMH 
1,1 3KBHBaneHTa LiOH.H 2 0, nojiynajOT 5,1 r 

(58%) n-L^MaHO-AMrHApOKOpMHHO^ KUCJlOTbl M3 

MeTMn-n-L4MaHO-AMrnAPoi4HHHawiaTa. 
UK; 1 H-5qMP; FD-MS, m/e: 175 (M + ). 

T) nonyseHne Boc-p-NHCH 2 CH 2 -C 6 H 4 CN. 

K pacTBopy n-LtnaHO-AnrnApoKopuHHofi 
KucnoTbi (6,7 r, 38,2 MMOJib) m Tpn3Ti/maMWHa 
(5,9 mji, 42 MMOJib) b TpeT-6yTaHOJie (150 mji) 
AoCaBJifliOT An4)eHi>uic|30CCtDopMJia3MA (1 1 ,6 r, 42 
MMOJib) m pacrBop ao boa^t ao TeMnepaTypbi 
KuneHnsi c oopaTHUM xonoAWJibHHKOM. nocjie 
nepeMeLUMBaHMii b TeneHne hohh, pacTBop 
oxjia>KAaK)r m pacTBopi/iTenb yAajmioT b 
BaKyyMe. OcraTOK pacTBopnicT b 3THJiai4eTaTe i/i 
npoMbiBatoT nonyMeHHbiM pacTBop Tpn pasa c 

flOMOLAbfO 1H paCTBOpa JIMMOHHOPi KUCJlOTbl, 

oauh pa3 HacbimeHHbiM pacTBopoM COJ1H, 

ABSOKAbl HaCblLAeHHbIM BOAHbIM paCTBOpOM 



6MKap6oHaTa HaTpwa i/i 3aTeM cyiiiaT (MgS0 4 ), 
cjDMJibTpytoT n KOHL^eHTpupyioT b BaKyyMe. 
OcTaTOK 3aieM xpoMaTorpacjDnpyioT Ha 
cnjiMKarene, ajuokipya c noMombio CMecu ot 
reKcaHa c 10% sTi/maLjeTaTa ao reKcaHa c 50% 
aTHJiai^eTaTa. CoAepxam,ne npoAyKT cjDpaKMnn, 

K3K OI4eHHBaHDT C nOMOLU,btO TCX, 06"beAHHflK)T v\ 

KOHL^eHTpupyiOT c nojiyneHMeM 5,4 r (57%) 
6ejioro TBepAoro BemecTBa. UK; 1 H-53MP; 
FD-MS, m/e 246 (M + ) 
10 AHaJlH3 atis C^4H^gN20 2 : 

paccHMTaHO, %: C 68,27; H 7,37; N 11,37; 

HaPiAeHO, %: C 68,39; H 7,50; N 11,40. 

A) nojiyneHMe p-NH 2 CH 2 CH 2 - CsKjCN.HCI. 

CnococoM, no cyu^ecTBy OKBUBaneHTHbiM 
16 onucaHHOMy b npuMepe 23-A, nonynaiOT 3,6 r 
(98%) p-NH 2 CH 2 CH 2 - C 6 H 4 CN«HCI. 1 H-?IMP; 
FD-MS, m/e: 147 (MhT) 

AHann3 Ana C9H^N 2 CI: 

paccMMTaHO, %: C 59,18; H 6,07; N 15,34; 
CI 19,41; 

20 HaflAeHO, %: G 58,90; H 6,16; N 15,20; CI 

19,30. 

E) nojiyneHue 
EtSO 2 -D-Phe-Pro-p-NHCH 2 CH 2 - C 6 H 4 CN. 

CnocoSoM, no cy L^ecTBy OKBMBaneHTHbiM 
25 onucaHHOMy b npuMepe 1->K, nojiynajoT 1,5 r 
EtS0 2 -D-Phe-Pro-p-NHCH 2 CH 2 - C 6 H 4 CN M3 
EtS0 2 -D-Phe-Pro-OH \a 

p-NH 2 CH 2 CH 2 -C 6 H 4 CN,HCI. MK; 1 H-flMP; 
FD-MS, m/e: 482 (M + ). 
30 >K) nojiyneHne 

EtSO 2 -D-Phe-Pro-p-NHCH 2 CH 2 - 
C 6 H 4 C(=NOH)NH 2 .HCI. 

K nepeMeniMBaeMOMy pacTBopy 
EtSO 2 -D-Phe-Pro-p- NHCH 2 CH 2 -C 6 H 4 CN (1 r, 
2,07 MMOJib) \a N, N-AHM3onponnji3TMJiaMMHa 

(0^5 MJI, 2,59 MMOJib) AOOaBJlfllOT 

ruApoKCMJiaMUHrnApoxjiopMA (180 wir, 2,59 
MMOJib) i/i pacTBop AOBOAflT flo TeMnepaTypbi 
KuneHMfl c o6paTHbiM xojioAHJibHUKOM. CnycTfl 
18 h (npn 3Tom TeMnepaType), pacTBop 
40 oxna>KAaiOT, pacTBopnTerib yAanflHDT b BaKyyMe 

M OCTaTOK paCTBOpfllOT B yKCyCHOtl KUCJIOTe (15 

mji) i/i OMMi^afOT nyTeM RPHRLC (MeTOA 2; 
rpaAneHT (A/B) ot 90/10 ao 60/40, b reneHne 
200 MMHyT). <^paKL\HM, coAep>KaLi^ne MMCTbiM 
EtS02-D-Phe-Pro-p-NHCH 2 CH 2 - C 6 H 4 C(= 
46 NOH)NH2«HCI, KaK onpeAeneHO c noMOUibio 
aHajikiTHHecKow RPHRLC, o6-beAMH?iK)T m pH 
ycTaHaBJiMBaKDT BbiiueonncaHHbiM o6pa30M i/i 
jinocf)MJin3npyHDT, nojiynafl 0,35 r (31%) 
EtSO 2 -D-Phe-Pro-p-NHCH 2 CH2- C 6 H 4 C(= 
5Q NOH)NH 2 .HCI. 

1 H-flMP; FD-MS, m/e 51 6 (M" 1 ") 
AHann3 Ana C 25 H33N 5 05S.HCI«H 2 0: 
paccHHTaHO, %: C 52,67; H 6,36; N 12,28; 
CI 6,22; 

Ha&AeHO, %: C 52.40; H 6,10; N 12,35; CI 
55 6,51 . 

3) riojiyneHne 
EtSO 2 -D-Phe-Pro-p-NHCH 2 CH2- 
C 6 H 4 C(=NH)NH 2 *HCi. 

Cnoco6oM, no cyL^ecTBy 3KBMBajieHTHbiM 
eo onucaHHOMy b npMMepe 23-F. nojiynaioT 0,98 r 
(50%) EtS0 2 -D-Phe-Pro-p-NHCH 2 CH 2 - 
C 6 H 4 C(=NH)NH 2 .HCI M3 
EtSO 2 -D-Phe-Pro-p-NHCH 2 CH2- 
C 6 H 4 C(=NOH)NH 2 .HCI. 

1 H-f1MP; FD-MS, m/e: 500 (M + ). 

AHaJiM3 Anfl C 25 H3 3 N50 4 S.2 ) 6HCI. H 2 0: 



paccHMTaHo, %: C 49,03; H 6,19; N 11,44; 
HafifleHo, %: C 48,87; H 5 ; 79; N 11,15. 
npuMep 27 
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EtSO -I-PHc-Pron-NHCH CH -C H C<=NH>NH -HC1 

2 2 2 6 4 2 

A) nony^eHne 

EtSO 2 -D-Phe-Pro-m-NHCH 2 CH 2 - 
C 6 H 4 C(=NOH)NH 2 . 

CnocoobM, no cymecTBy 3KBMBaneHTHbiM 
oni/icaHHOMy b npi/iiuepax 26-A: 26-fl m 24-A, 
nonyMawT 0,15 r 

EtSO 2-D-Phe-Pro-m-NHCH 2 CH2- 
CeH 4 C(=NOH)NH 2 M3 

M^naHo6eH3anbflernfla. Ih-FIMP; FD-MS, m/e: 
516 (M + ). 

AHanM3 Ana C25H33N5O5S: 

paccHMTaHo, %: C 58,23; H 6,45; N 13,50; 

HawfleHO, %: C 57,99; H 6,57; N 13,28. 

B) rfojiyneHMe 

EtSO 2 -D-Phe-Pro-m-NHCH 2 CH2- 
C 6 H 4 C(=NH)NH 2 .HCI. 

Cnoco6ow, no cymecTBy 3«Bi/iBaneHTHbiM 
onucaHHOMy b npuMepe 24-B, nonyMafor 0,21 r 
(20%) EtS0 2 -D-Phe-Pro-m-NHCH 2 CH 2 - 
C 6 H 4 C(=NH)NH 2 .HCI M3 
EtSO 2 -D-Phe-Pro-m-NHCH 2 CH 2 - 
C 6 H 4 C(=NOH)NH 2 . 

1 H-^MP; FD-MS, m/e: 500 {ML*). 

AHanM3 Ann 025^3^043,2, 1HCI.0,7H 2 O: 

paccH MTaHo , %: C 51,00; H 6,25; N 11,89; 

HaifaeHo, %: C 50,79; H 5,86; N 11,54. 

flpuwep 28 




Cnoco6oM, no cymecTBy SKBUBaneHTHbiM 
onucaHHOMy b npuMepe 23, nonynaraT 0,85 r 
1-Piq-Pro-p-NHCH 2 CH 2 - C 6 H 4 CC=NH)NH 2 .2HCI 
H3 Cbz-D-i-Piq-Pro-OH m 

p-NH 2 CH 2 CH 2 -C 6 H 4 CN.HCI. 

1 H-flMP; FD-MS, m/e: 426 (M + ). 
AHa/iM3 Ann C 2 4H35N 5 0 2 .2HCU 2H 2 0: 
paccHMTaHo, %: C 53,93; H 7,73; N 13,10; 
HatfAeHo, %: C 53,94; H 7,60; N 13,06. 
riptiMep 29 
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D-l-Piq-Pra-M-NHCH CH -C H CC=MH>NH *ZHCJL 
Z Z 6 4 Z 

Cnocooow, no cymecTBy oKBMBa/ieHTHbiM 
onucaHHOMy b npwviepe 23, nonyHaKrr 0,8 r 
1-Piq-Pro-m-NHCH 2 CH 2 - C 6 H 4 C(=NH)NH 2 .2HCI 
H3 Cbz-D-1-Piq-Pro-OH m 

m-NH 2 CH2CH2-C 6 H 4 CN.HCL 

1 H-*MP; FD-MS, m/e: 416 (M + ). 

AHann3 Ana C 2 4H 3 5N50 2 .2HCL 2H 2 0: 

paccwaHO, %: G 53,93; H 7,73; N 13,10; 

HawfleHO, %: C 53,62; H 7,57; N 13,18. 

npuMep 30 
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EtSO -»-rTie-rro-p-NHCH CH CH -C H C<=IW>NH *MC.L 

2 2 2 2 6 4 2 

A) nojiyqeHne n-HOCH 2 CH 2 CH 2 -C 6 H 4 CN 

K nepeMeniMBaeMOMy pacTBopy 
MeTMn-n-L^naHO-AnrnApaUMHHaMaTa (10 r, 53 
MMOJib) b TerparMApo4)ypaHe (150 win) 
Ao6aBJiflKDT LiBH 4 (1,15 r, 53 MMonb) v\ 
pacTBOp Kunar^T c oopaTHbiM xonoAMJibHUKOiw. 
CnycTH 2 m pacTBOp oxnawaHDT m npunanbiBaioT 
6y<£ep cfcoccfraTa HaTpHfl (pH 7). rio OKOHHaHMH 
BbiAeneHUfl ra3a, AoSaBJiflioT GTMJiai^eTaT w 
BOAy h cjioh pa3AenflK)T. BoAHyto cfca3y 
3KCTparnpytor OAHOKpaTHo oTunai^eTaTOM m 
o6-beAMHeHHbie 3TMJiaueTarHbie cfc>a3bi 
npoMbiBatoT pacconoM, 3areM cyiuaT (MgS0 4 ), 
cjDHrtbTpyioT h KOHL^eHTpi/ipyfor c nony-ieHweM 8,1 
r (95%) Bfl3Koro 6ecL^BeTHoro wiacna. 
UK; 1 H-flMP; FD-MS, m/e: 161 (M + ). 

B) FloriyMeHi/ie n-Br-CH 2 -CH 2 CH 2 -C 6 H 4 CN. 

K nepeweLUMBaeMOMy pacTBopy 

n-HOCH 2 CH 2 CH 2 - C 6 H 4 CN (8,1 r, 50 MMOiib) 
b reTparMApo«^ypaHe (100 mji) flo6aBiiaiOT 

TpUCjDeHMJICjDOCcjDMH (14,4 T, 55 MMOJib), saTewi 

TeTpa^poMMA ymepoAa (18,2 r, 55 MMonb). 
nocne nepewieiiiUBaHUfl b TeneHwe 18 nacoB, 
pacTBopnTerib yAanafOT b BaKyyivie m ocTaTOK 
xpowiaTorpacpupyjoT Ha cwrii/iKarene, snjonpya 
cryneHnaTo rpaAneHTOM or reKcaHa ao reKcaHa 
c 20% 3TMnai4eTara. CoAepxaLAne npoAyKT 
c|DpaKLiMM, KaK ycTaHOBJieHo no TCX, 
o6is &{\\a h h kit \a KOHL\eHTpnpyK)r c nonyMeHweM 
7,3 r (65%) B^3Koro 6ec4BeTHoro Macna. 
UK; 1 H-^MP; FD-MS, m/e: 223 (M + ). 

AHanM3 flrifl CioH-ioBrN: 

paccHMTaHo, %: C 53,60; H 4,50; N 6,25; 

HaPiAeHo, %: C 53,90; H 4,67; N 6,24. 

B) nonyHeHne n-Boc 2 CH 2 CH 2 CH 2 - C 6 H 4 CN 

K nepeMeujuBaeMoPi cycneH3MM NaH (1,4 r 
60%-HoK MacnfiHOM AMcnepcun, 34 MMonb) b 
flMO (100 Mfi) npw6aBJiflK)T no KannyiM 4epe3 
KanenbHyjo BopoHKy pacTBop 
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AM-TpeT-6yTMn-HMMHaAMKap6oKCnnaTa (7,4 r, 34 
MMojib) b jqM<t" (20 Mn). nocne OKOHMaHnq 
BbiflexieHMfi rasa Ao6aBnflioT pacTBop 
n-Br-CH 2CH 2 -CH2-C 6 H 4 CN (7 r, 31 MMOJib) B 
^M<i> nepe3 KanenbHyio BopoHKy m pacTBop 
HarpeBaioT ao 70°C. nocne nepeiueujHBaHHs? b 
TeMenne 12 m npn qtom TeMfieparype, pacTBop 
oxna>KflaK)T n pacTBopwrenb yAannioT b 
BaKyyMe, OcraTOK pacTBopniOT b ahotmhobom 
3G>npe n npowibiBaiOT 3 pasa boaoW. 
OpraHUMecKyjo <£a3y cywaT NaA cynb<£aTOM 
MarHun, cjDnnbTpyfOT n KOHUieHTpupyjoT, ocTaTOK 
xpoMaTorpacpupyioT Ha cunnKarene, an ion py a 
CTyneHHaTo rpaflneHTOM ot reKcaHa ao reKcaHa 
c 20% 3T/inaL4eTaTa. CoAep>KaiAne npoAyKT 

c{)paKL\HM 06-beflMH5?JOT l/l KOHLieHTpMpyKJT, 

nonyMaa 9,38 r (84%) 6enoro TBepAoro 
BeiAecTBa. MK; 1 H-HMP; FD-MS, m/e: 361 (M + ). 

AHann3: An* C20H28N2O4; 

paccHMTaHO, %: C 66,64; H 7,83; N 7,77; 

Hameno, %: C 66,40; H 7,81; N 7,57. 

0 nonyneHne n-NH 2 CH 2 CH 2 CH2- 
C 6 H 4 CN.HCI 

CnocoooM, no cymecTBy 3KBHBaneHTHbiM 
onucaHHOMy b npwwepe 23-A, nonyMaiOT 4,3 r 
(84%) n-NH 2 CH 2 CH 2 CH 2 - C 6 H 4 CN.HCI. 
MK; 1 H-5^MP; FD-MS, m/e: 160 (IVT). 

fl) nonyneHMe 
EtSO 2 -D-Phe-Pro-p-NHCH 2 CH 2 CH 2 - 
C 6 H 4 C(=NOH)NH2«HCI. 

Cnoco6oM, no cymecTBy SKBi/iBaneHTHbiM 
onucaHHOMy b npwviepax 1->K m 26->K, nonynafOT 
0,32 r EtS0 2 -D-Phe-Pro-p-NHCH 2 CH 2 CH 2 - 
C 6 H 4 C(= NOH)NH 2 .HCI 113 

EtSO 2-D-Phe-Pro-OH m p-NHCH 2 CH 2 CH2- 
C 6 H 4 CN.HCI. 

1 hkflMP; FD-MS, m/e: 530 (M + ). 

AHanna ppn C 26 H3 5 N50 5 S,1 ,2HCL H 2 0: 

paccHMTaHO, %: C 52,88; H 6,51; N 11,84; 

HaflAeHO, %: C 52,71; H 6,26; N 11,76. 

E) nonyMeHne 
EtSO 2 -D-Phe-Pro-p-NHCH 2 CH 2 CH 2 - 
C 6 H 4 C(=NH)NH 2 .HCI. 

Cnoco6oM, no cymecTBy SKBMBaneHTHbiM 
onucaHHOMy b npwviepe 23-r, nonyMaiOT 0,13 r 
(67%) EtS0 2 -D-Phe-Pro-p-NHCH 2 CH 2 CH 2 - 
C 6 H 4 C(=NH)NH 2 .HCI m 

EtS0 2 -D-Pne-Pro-p-NHCH 2 CH 2 CH 2 - G 6 H 4 C(= 
NOH)NH 2 .HCI. 1 H-^MP; FD-MS, m/e: 514 
(M + ). AHa/iM3 flji9\ C26H36N50 4 S«1,5HCL 2H 2 0: 

paccHMTaHO, %: C 51,67; H 6,75; N 11,59; 

HaPiAeHO, %: C 51,36; H 6,46; N 11,28. 

flpMMep 31 
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A) nonyneHMe 
EtSO 2-D-Phe-Pro-m-NHCH 2 CH 2 CH 2 - 
C 6 H 4 C(=NOH)NH 2 #HCI. 

CnocoSoM, no cymecTBy sKBMBaneHTHbiM 
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onucaHHOMy b npniviepax 1 ->K u 26->K, nonynatoT 
0,32 r EtS0 2 -D-Phe-Pro-m-NHCH 2 CH 2 CH 2 - 
C 8 H 4 C(= NOH)NH 2 .HCI m 

M-I4MaHOAMrMflpOKOpMHHOPi KMCHOTbl. 1 H-^MP; 
FD-MS, m/e: 530 (M + ). 

AHanM3 Anfl C^hbsNsOsS.HCL 1,1 H 2 0: 
paccHMTaHO, %: C 53,30; H 6,57; N 11,95; 
CI 6,05; 

HafiAeHO, %: C 52,97; H 6,19; N 11,96; CI 
6,13. 

B) nony^eHne 
EtSO 2 -D-Phe-Pro-m-NHCH 2 CH 2 CH 2 - 
C 6 H 4 C(=NH)NH 2 .HCI. 

CnocoSoM, no cymecTBy 3KBHBaneHTHbiM 
onucaHHOMy b npwviepe 23-r. nonyMaiOT 0,12 r 
(62%) EtS02-D-Phe-Pro-m-NHCH2CH2CH 2 - 
C 6 H 4 C(=NH)NH 2 .HCI M3 
EtSO 2 -D-Phe-Pro-m-NHCH 2 CH 2 CH 2 - 
C 6 H 4 C(=NOH)NH 2 .HCI. 

1 H-flMP; FD-MS, m/e: 514 (M + ). 
AHanM3 Ana C 26 H35N 5 0 4 S.1 ,5HCU H 2 0: 
paccHMTaHO, %: C 53,26; H 6,62; N 11,94; 
HafiAeHo, %: C 53,19; H 6,25; N 12,00. 
npwviep 32 




CnocoooM, no cymecTBy sKBMBaneHTHbiM 
onucaHHOMy b npwuepe 23, nonynaK)T 0,66 r 
(48%) 1-Piq-Pro-p-NHCH 2 CH 2 CH 2 - C 6 H 4 C(= 
NH)NH 2 ,HCI W3 1-Piq-Pro-OH n 
p-NH 2 CH 2 CH 2 CH 2 -C 6 H 4 CN,HCI, 

1 H-flMP. FD-MS, m/e: 440 (M + ). 
AHann3 Anfl C 25 H3 7 N50 2 .2, 1 HCU H 2 0: 
paccH MTa ho , %: C 56,21; H 7,75; N 13,1 1 ; 
HaPiAeHO, %: C 56,36; H 7,44; N 12,79. 
ripuMep 33 




1-PiH-Pro-n-NHCH CH CH 
2 2 2 

CnocoooM, no cymecTBy QKBuaaneHTHbiM 
onucaHHOMy b npMMepe 23, nonyMaraT 0,64 r 
(46%) 1-Piq-Pro-m-NHCH 2 CH 2 CH r C 6 H 4 C(= 
NH)NH 2 »HCI M3 1-Piq-Pro-OH n 

1 H-5^MP; FD-MS, m/e: 440 (M + ). 

AHanM3 aha C25H37N50 2 «2HGI. H 2 0: 

paccHMTaHO, %: C 56,60; H 7,79; N 13,20; 

HaMAeHO, %: C 56,92; H 7,55; N 13,26. 

npMMep 34 



o 

10 
00 

00 



-32- 



oo 

Oi 

00 

O 




A) nojiyneHne Boo-n-NHCH 2 C 6 H 4 N02 

K nepeMeniUBaeMOMy pacTBopy 
4-HMrpo6eH3nnaMMH-rnflpoxnopnfla (15 r, 79 
MMonb) m N,N-flMH3onponnnoTmiaMHHa (14 win, 
79 MMorib) b fluxnopweTaHe (200 win) 
AOoaBnaiOT flM-TpeT-6yTnnAHKap0oHaT (17 r, 79 
MMorib). CnycTfl 48 m pacTBopwTenb yp,3nn\GT b 
BaKyyivie n ocTaroK pacTBopsqjor b arnnai^eTaTe 
(500 Mn) ui npOMbiBaiOT ABa>KAbi 1M pacTBopoM 

flMMOHHOM KMCnOTbl, OflHH pa3 BOflO^ H OflMH pa3 

HacbimeHHbiM BOflHbiM pacTBopoM 6nKapGoHaTa 
HaTpMH. OpraHUHecKyjo cfrasy cyujaT (MgS0 4), 
cjDnnbrpyioT h KOHqeHTpnpyK)r b BaKyyMe c 
nojiy^eHneivi He coBcewi Genoro TBepAoro 
BemecTBa, KOTopoe nepeKpucTannnsyfOT H3 
CMecw XJiopocjDopMa c reKcaHOM. Tpw nap-n/iw 
KpuicTannoB o6-beAMHajOT, npoMbiBaior reKcaHOM 
u cyujaT b BaKyyMe, nonynafl 1 1 ,5 r (58%) 
6enoro TBepAoro BemecrBa. UK; 1 H-53MP; 
FD-MS, m/e: 252 (M + ). 

AHanns Ann C 12 H 16 N 2 0 4 : 

paccMMTaHo, %: C 57,13; H 6,39; N 11,10; 

HatffleHG, %: C 57,27; H 6,60; N 11,13. 

5) no/iyqeHne n-BocNHCH 2 C 6 H 4 NH 2 

K nepeMeujMBaewioMy pacTBopy 

n-BocNHCH 2C 6 H 4 N0 2 (7,5 r, 29,7 MMonb) M 
NiCl2«6H20 (17,7 r, 74,3 MMOJib) B iweTaHone 
(150 mji) npn 0°C Ao6aBJi5iioT NaBH 4 (5,6 r, 
149 MMonb) ManeHbKMMH nopun^MH b TeneHne 
30 wimh. no OKOH^aHUM AO^aBneHMH NaBH 4 M 
cnycTH euje 15 mmh pacTBopmenb ynapi/iBaior b 
BaKyy Me m ocTaroK pacTBopa jot b 
KOHi^eHTpupoBaHHOM pacTBope ruApoKCMAa 
aMMOHMfl n 3KCTparnpyfOT ABa>Kflbi 
AwxnopwieTaHOM. Oo-beAHHeHHbie opraHMMecKwe 
3KCTpaKTbi npoMbiBaioT GoneBbiM pacTBopoM, 
cyiuaT (MgS0 4 ), cfwnbTpyioT i/i KOHi^eHTpupyioT b 
BaKyyMe c nonyneHneM 6,4 r (97%) oenoro 
TBepAoro BemecTBa. 

MK; 1 H-flMP: FD-MS, m/e: 222 (IVT). 

AHann3 Anfl Ci 2 H 1s N 2 0 2 : 

paccMMTaHO, %: C 64,84; H 8,16; N 12,60; 

HaMAeno, %: C 65,10; H 8,42; N 12,76. 

B) nojiyqeHMe 
N,N-AH-Cbz-S-MeTnnn30TMOMOHeBkiHbi 

K nepeMewnBaeMotf cycneH3nn cynbc^aTa 
6nc-S-MeTMriM30TMOMOHeBMHbi (20 r, 144 MMonb) 
b AWxnopMeTaHe (200 Mn) Ao6aBnaioT 5n 
pacTBopa ruApoKCMAa HaTpusi (1 6 mji). PaoTBop 
oxna>KAaioT flo 0°C m npn6aanflioT no KannaM 
6eH3HJixnopc|DOp[wnaT (41 Mn, 288 MMonb). B to 
>Ke caMoe BpeM* AooaBnaioT 2h pacTBop 

THAPOKCMAa HaTpt/lfl B T3KOM KOJIMMeCTBe, MTOObl 

noAflep>KMBaTb pH pacTBopa OKono 11. 
Oxna^KAaiomyK) 6aHio 3areM yAanflKrr n nocne 
HarpeBai-Mfl ao komh3thoCi TeMnepaTypu cfc>a3bi 
pa3AenflK)T m BOAHyio cf)a3y 3KCTparnpytoT 
AMxnopMeTaHOM (250 mji). 06"beAHHeHHbte 
opraHMMecK^e cf)a3bi 3aTeM npoMbiBatoT flBa>Kflbi 
c noMombio 0,1 h HCI (250 Mn) h oahh pa3 
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coneBbiM pacTBopoM (250 Mn). OpraHn^ecKyio 
cf>a3y 3aTeM cywaT (MgS0 4 ), c$wnbTpyiOT m 
KOHi^eHTpupyioT b BaKyyMe c nonyMeHneM 41 r 
(79%) Bfl3Koro 6eci4BeTHoro cupona. ^ft-RMP. 

r) rionyneHne 
n-BocNHCH 2 C 6 H 4 NHC(NCbz)NHCbz 

K nepeMeiuMBaeMOMy pacrBopy 

n-BocNHCH 2 C 6 H 4 NH 2 (5 r, 22,5 MMonb) b 
reTparMAPOcjDypaHe (50 Mn) AooaBnatoT 
N.N'-An-Cbz-S-MeTMnnsoTMOMOMeBMHy (8,9 r, 
24,7 MMonb). CnycTfl 48 m pacTBOpMTenb 
yAanatOT b BaKyyMe v\ ocTaTOK pacrBOpaioT b 
xnopo0opMe. floGaanaioT cunnKarenb u 
pacTBopnTenb yAanaioT b BaKyyMe c 
nonyHeHiieM He coBceM Senoro nopouiKa, 

KOTOpbIM 3aTeM B CyXOM COCTOflHUH BHOCflT B 

cunnKareneByio KonoHKy. CoflepKWMoe KonoHKUt 
3aTeM snfonpyjor CTyneHHaro rpaAneHTOM ot 
cMecu reKcaHa c 5% 9TnnaueTaTa ao cMecu 
reKcaHa c 30% 3TuinaL\eTaTa. CoAep>KaiAne 
npoAyKT cjDpaKunn (onpeAen^fOT no TCX) 
o6"b eAM h 3 kjt m KOHi^eHTpupywDT b BaKyyMe c 
nonyneHneM 7,6 r (63%) 6enoro TBepAoro 
Bei^ecTBa. MK; 1 H-F1MP; FD-MS, m/e: 532 (M"). 

AHann3Anfl C 2 9H3 2 N 4 Oe: 

paccMMTaHo, %; G 65,40, H 6,06; N 10,52; 

HaMfleHO, %: C 65,66; H 6,35; N 10,59. 

fl) nonyneHne 
HCi •p-NH 2 CH 2 C 6 H 4 NHC(NCbz)NHCbz 

Cnoco6oM, no cyiAecTBy 3KBMBaneHTHbiw 
onucaHHOMy b npMMepe 23-A, nonyMaior 4,7 r 
(89%) HCI.p-NH 2 CH 2 C 6 H 4 NHC(NCbz)NHCbz, b 
bhas 6enoro TBepAoro Bei^ecTBa W3 
p-BocNHCH 2 C 6 H 4 NHC(NCbZ)NHCbz. 
MK; 1 H-F1MP; FD-MS, m/e: 433 (M + ). 

E) nonyneHne EtS0 2 -D-Phe-Pro-p- 
NHCH 2C 6 H 4 NHC(NH)NH 2 -HCI. 

Cnoco6oM, no cyu^ecTBy 3KBWBaneHTHbiM 
onucaHHOMy b npuMepe 1->K m b npuMepe 18-E, 
nonyMaKDT 1,1 r EtS0 2 -D-Phe-Pro-p- 
NHCH 2 C 6 H 4 NHC(NH)NH 2 .HCI wa 
EtS0 2 -D-Phe-ProOH n HCI,p-NH 2 CH 2 C 6 H 4 NHC 
(NCbz)NHCbz. 

AHanM3 ATlfl C 24 H32N60 4 S«HCL H 2 0: 

paccMMTaHO, %: C 51,73; H 6,36; N 15,14; 

Ha&fleHO, %: C 52,32; H 5,99; N 14,79. 

npwMep 35 




CnocoSaMU, no cyLnecrBy aKBUBaneHTHbiMn 
onucaHHbiM b npuMepe 34, nonynaKOT 1,8 r 
EtSO 2 -D-Phe-Pro-p-NHCH2CH 2 C 6 H4- 
CNH(NH)NH 2 «HCI H3 4-HMTpocjDeHernnaMHH . 
HCI. UK; 1 H-5HMP; FD-MS, m/e: 515 (M*). 

HRMS (FAB), m/e, pp* C 25 H 35 N 6 0 4 S: 
paccMHTaHo: 515,2441; 

HaPiAeHo: 515,2483. 

ripuMep 36 
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EtSO -»~FTw?-E»JrtJ-m-NHCH C H NHC(hH > NH *HC1 
2 2 B 4 Z 

CnocooaMU, no cymecTBy 3KBHBaneHTHbiMH 
onucaHHbiM b npniviepax 30-B i/i 34-B flo 34-E, 
nonynaiOT 1,8 r EtS0 2 -D-Phe-Pro-m- 
NHCH 2C 6 H 4 NHC(NH)NH2.HCI M3 
3-HMTpo6"eH3nn6poMMAa. \AK; 1 H-FIMP; FD-MS, 
rrVe: 501 (M + ) HRMS (FAB), m/e Ana 
C 24 H 33 N 6°4 S: PaccMMTaHo: 502,2284; 

HatffleHo: 5O1.2280. 

ripkiMep 37 




ti 

EtSO -I>-P>ie— Pi-o-w-NHCH CH C H NHCC NH > NH ■ HOI. 

2 2 2 6 «4 Z 

Cnoco6aMi/i, no cymecTBy 3KBi/iBaneHTHbiMi/i 
onucaHHbiM b npniwepax 26T, 26-B (ncnonb3yfl 
5%-hnm Pd/C BMecTO Pd/BaS04 h QTwnaL^eTaT 
BMecTO Tonyona) n 34-r ao 34-E, nonyHajoT 
0,85 r EtS0 2 -D-Phe-Pro-m- 

NHCH 2 CH2C 6 H4NHC(NH)NH2.HCI M3 

3-HMTpOKOpMMHOM KUCJIOTbl. 

1 H-53MP; FD-MS, m/e: 515 (MhT). 
AHann3 ajih C 2 5H34Ns0 4 S«2 J 2HCU 0,5H 2 O: 
paccHMraHO, %: C 49,73; H 6,21; N 13,92; 
HaMAeHO, %: C 49,45; H 5,82; N 13,55. 
npwviep 38 




D-i-Piq-Pro-p-NHCH C H NHCC NH > NH *2HC1 
2 6 4 2 

Cnocoo'aMM, no cymecTBy aKBUBaneHTHbiMn 
onucaHHbiM b npniviepe 34, nonynaiOT 0,94 r 
D-1-Piq-Pro-p-NHCH2C6H 4 NHC(NH)NH2.2HCI. 
L4eneBOM npoayia OHMLijaioT nyTeM RPHRLG 
(weroA 2, rpaAneHT (A/B) ot 98/2 ao 70/30, 
180 mmh). 1 H-flMP; FD-MS, m/e: 427 (MH + ). 

AHanM3Anfl C 23 H34N60 2 »2HCI: 

paccHHTaHO, %: C 55,31; H 7,26; N 16,82; 
CI 14,20; 

HatfAeHO, %: C 55,05; H 7,23; N 16,55; CI 
14,24. 

fjpKMep 39 




D-l-PiQt-F^O-p-NHCH CH C H NHCC NH > NH «ZHCX 
2 2 6 4 2 



Cnoco6aMH, no cymecTBy sKBWBarieHTHbiMW 
onucaHHbiM b npMMepe 35, nojiynaiOT 1,03 r 
D-1-Piq-Pro-p-NHCH 2 CH2C 6 H 4 NHC(NH)NH2* 
15 2HCI. LjeneBofi npoflyKr OHMiAaior nyTeM 
RPHRLC (MeTOA 2; rpaAMeHT (A/B) ot 98/2 AO 
70/30. 180 mmh). 1 H-flMP; FD-MS, m/e: 441 
(M + ). 

AHariH3 Ana C 24 H36N60 2 .2HCU 1,5H 2 0: 
paccHMTaHO, %: C 53,33; H 7,65; N 15,55; 
CI 13,12; 

HaRAeHO, %: C 53,41; H 7,45; N 15,37; CI 
13,48 

npMMep 40 




* 2HC1 



»-l-Piq-Pro-M-NHCH C H NH C C NH > NH *2HC1 

35 2 6 4 2 

CnocooaMi/i, no cyniecTBy OKBUBaneHTHbiMn 
onucaHHbiM b npMMepe 36, nony^aioT 1 ,04 r 
D-1-Piq-Pro-m-NHCH 2 C6H 4 NHC(NH)NH 2 .2HCI. 
L4eneBofi npoAyKT OHkimaioT nyTeM RPHPLC 
(MeTOA 2, rpaAneHT (A/B) ot 98/2 ao 70/30, 
40 180 mmh). 1 H-flMP; FD-MS, m/e: 427 (M*> 
AHanns Ana C 23 H 3 4N60 2 .2HCUH 2 0: 
paccHMTaHO, %: C 53,38; H 7,40; N 16,24; 
CI 13,70; 

HafiAeHO, %: C 53,25; H 7,50; N 16,23; CI 

45 13 - 88 

npuMep 41 




M 

D-l-Piq-Pro-n-NHCH CH C HNHCC NH > NH «2HC1 
2 2 6 4 2 

Cnoco6aMH, no cymecTBy SKBWBaneHTHbiMM 
onucaHHbiM B npMMepe 37, nonynafOT 0,96 r 
D-1-Piq-Pro-m-NHCH 2 CH 2 C 6 H 4 NHC(NH)NH 2 . 
2HCI. UeneBOM npoAyKT onumaioT nyTeM 
RPHPLC (MeTOA 2, rpaAMeHT (A/B) ot 98/2 ao 
70/30, 180 mmh). 1 H-flMP; FD-MS, m/e: 441 
(M + ). 

AHanM3 Ana C 24 H3 6 N 6 0 2 .2,1 HCI. 1 ,5H 2 Q: 
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paccMMTaHO, %: C 52,97; H 7,61; N 15,44; 
CI 13,68; 

HafifleHO, %: C 52,80; H 7,57; N 15,46; CI 
13,35. 

ripuwiep 42 




D I-Piq-cis-OM-p-NMCH C H CCNH>IHH *2HC1 
2 6 4 2 

A) nojiyneHne Cbz-DL-1-Piq-cis-Ohi-OEt. 
CnocoooM, no cymecTBy sKBUBaneHTHbiM 

onucaHHOMy b npwviepe 1-A, nonynaioT 16,5 r 
(100%) Cbz-DL-1-Piq-cis-Ohi-OEt M3 

Cbz-DL-1-Piq-OH u L^uc-Ohi-OELHCI. 1 H-flMP; 
FD-MS, m/e: 496 (M + ). 

AHanM3An^ C 29 H 4 oN 2 0 5 : 

paccHHTaHo, %: C 70,13; H 8,12; N 5,64; 

HafiAeHO, %: C 69,96; H 8,23; N 5,73. 

5) nonynei-itie Cbz-D-1-Piq-cis-Ohi-p- 
NHCH 2 C6H 4 C(NH)NHCbz. 

CnocooaMU, no cyu^ecrBy OKBMBaneHTHbiMn 
onucaHHbiM b npuwepax 1-r u 18-fl, 
Cbz-D-1-Piq-cis-Ohi-p-NHCH 2 C 6 H 4 C(NH)NHCbz 
n 

Cbz-L-1 -Piq-cis-Ohi-p-NHCH 2 C 6 H 4 C(NH)NHCbz 
nonyMaKDT H3 Cbz-D,L-1-Piq-Pro-OH m 
p-H 2 NCH 2 C 6 H 4 C(NH)NHCbz.2HCL 3tm 
fluacrepeoMepbi pascaBJiflioT nyTeM 
xpoMaTorpacjDnn Ha ckinnKarene, ncnonbsya 
rpaAneHT 3THJiat4eTaT/reKcaH, 0paKU.nn, 
coAep>Kaii^ne ochobhoK AHacrepeoMep (Rf= 
0,31, 3TnnaqeraT), o6-beflw-mK)T \a 
KOHueHTpMpyior c nonyMeHweM 1,3 r 
Cbz-L-1 -Piq-cis-Ohi-p-NHCH 2 C 6 H 4 C(NH)NHCbz. 
^paKHMH, coAep>Kaii^ne "cneAOBbm" 

AHacrepeoMep (R f =0,19, aTHnaL^eTaT), 
o6~b SAM H K)T H KOHneHTpMpyiOT c no/iyneHweM 
1,5r 

Cbz-D-1 -Piq-cis-Ohi-p-NHCH 2 C6H 4 C(NH)NHCb 
z b BkiAe oejiofi neHbi. 1 H-^MP; FD-MS, m/e: 
735 (MH*). 

AHann3 Ana C 4 3H 51 N 5 0 6 : 

paccHMTaHO, %: C 70,37; H 7,00; N 9,54; 

HaPiAeHO, %: C 70,20; H 7,22; N 9,36. 

B) nonyHeHwe 

D-1 -Piq-cis-Ohi-p-NHCH 2 C 6 H 4 C(NH)NH 2 .2HCI. 

CnocoSoM, no cyiAecray oKBMBaneHTHbiM 
onucaHHOMy b npwviepe 18-E, nonyMafOT 0,61 r 
(63%) D-1 -Piq-cis-Ohi-p- 
NHCH 2 C 6 H 4 C(NH)NH 2 .2HCI H3 
Cbz-D-1 -Piq-cis-Ohi-p-NHCH 2 C 6 H 4 
C(NH)NHCbz. Hcnonb3yeMbiM b stom cnynae 
B3>KX-rpaAfieHT cocTasjifleT or 98/2 (A/B) ao 
70/30 (A/B) b Te^eHMe 120 mwh. 1 H-fiMP; 
FAB-MS, m/e: 466,4 (MhT). 

AHann3Anfl C 27 H39N 5 0 2 .2HCL 1 H 2 0: 

paccHMTaHO, %: C 58,27; H 7,79; N 12,58; 

HawfleHO, %: C 58,66; H 7,55; N 12,78. 

ripwMep 43 




A) nonyneHwe 



D-3-Piq-cis-Ohi-p-NHCH 2 C 6 H 4 C(NH)NH 2 .2HCI 

CnocooaMU, no cymecTBy SKBHBaneHtHbiMH 
onncaHHbiM b npMMepax 1-A, 1-r, 18-A ^ 18-E, 
nonynaKiT 1,3 r 3-Piq-cis-Ohi-p- 
15 NHCH 2 C 6 H 4 C(NH)NH 2 .HCI. HcnonbsyewibiCi b 
3TOM cnyqae B3>KX-rpaAneHT cocTaBnaeT or 
98/2 fA/B) ao 70/30 (A/B) B Te^eHUie 120 
mhh. 1 H-^MP; FAB-MS, m/e: 466,4 (MH + ). 
Anann3 An* C 2 7H39N 5 0 2 «2HCI. 
20 paccMMTaHo, %: C 60,22; H 7,67; N 13,00; 

HafifleHO, %: C 59,95; H 7,73; N 12,89. 
npMMep 44 
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EtSO -Plig-CiS-Ofli-p-IIHCH C H CIIIHJNH *HCL 

Z 2 6 4 2 

((S-L\MC)-N-[[4-(AMMHOHMMHOMGTMn)c|DeHMri] 

MeTHn] -1 -[N-(3Tnncynbcj30HMrt)- 
35 D-<4)eHwnrnni4nn]-1 H-nHAon-2-Kap6"oKcaMMA-rwA 
poxnopHA)- 

A) nonyneHwe Boc-D-Phg-cis-Ohi-OEt 
CnocoooM, no cymecTBy 3 kb m Ban e h t h bi m 
onucaHHOMy b npMMepe 1-A, nonyMawT 14,9 r 
(58%) Boc-D-Phg-cis-Ohi-OEt H3 Boc-D-Phg-OH 
40 m x/iopaHrMApMAa 3TW.noBoro acfwpa 
(S)-i4Mc-oKTarnAponHAon-2-Kap6oHOBO^ 
KMcnoTbi. 1 H-F1MP; FD-MS, m/e: 430 (M+). 
AHann3 Anfl C 24 H34N 2 Os: 
paccHnraHo, %: C 66,95; H 7,96; N 6,51; 
45 HaMAeHo, %: C 66,69; H 8,02; N 6,40. 

E) nonyneHne D-Phg-cis-Ohi-OEt.HCI. 

B oxna>KAaeMbiPi (0°C), nepeMewi/iBaeMbm 
pacTBop Boc-D-Phg-L^nc-Ohi-OEt b STMnaqeTaTe 
nponycKaiOT nyreivi 6ap6oTMpoBaHM^ b TeneHwe 
10 mmh ra30o6pa3Hbii^ HCI. Flocne 
nepeMeninBaHHfl b Te^eHne 2 m ocraBnniOT 
HarpeBarbca ao KOMHaTHOw TeMnepaTyphi, 
pacTBOpnTexib yA3inflioT b BaKyyiwe. nojiyneHHoe 
TBepAoe BeiAecTBO cycneHAnpyKDT b 
AM3TUJ10BOM scpupe n 3aTeM BbiAenfliOT nyrewi 
55 4)nnbTpaL^MM, nony^afl 10,7 r (97%) 
D-Phg-HHC-Ohi-OEt.HCI. 1 H-FIMP; FD-MS, m/e: 
331 (M + ). 

AHannsAJi^ C 19 H 2 7N 2 03CI: 

paccMMTaHO, %: C 62,20; H 7,41; N 7,64; 

HaMAeHO, %: C 62,42; H 7,36; N 7,85. 
60 B) nojiyneHne EtS0 2 -D-Phg-cis-Ohi-OEt. 

K pacTBopy D-Phg-cis-Ohi-OELHCI HCI (10 
r, 27 MMonb) n N,N-AHH3onponvin3TMJiaMMHa 
(10,7 Mfi, 61 MMonb) b Tr<J> (200 Mn) npw -78°C 
npkiKanwBaHDT M3 KanenbHOM bopohkh pacTBop 
3TaHcynb4)OHnnxnopnAa (3,9 r, 30 MMonb) b 
TRD (20 mji). Oxna>KAaMDU4y[o 6aHK> 3aTeM 
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yAarm wr v\ pacTBop ocraBJiflfOT HarpeBaTbca ao 
KOMHaTHOM TewnepaTypbi . l~!o uicreMeHi/ii/i 18 h 
pacTBop KOHi^eHTpupyioT b BaKyyMe. OcraTOK 
pacTB<opflK)T b GTMnai^eTaTe (20 mji), npoMbiBafOT 

ABaJKflU 1 H paCTBOpOM JlMMOHHOPl KMCflOTbl (200 
MJl), HaCblLU,eHHbllV! BOflHblM paCTBOpOM 

6nKapeoHaTa HaTpujq (200 mji) m coneBbiM 
pacTBOpoM (200 win). OprawmecKyio <£a3y 3aTeM 
cyujar Hafl cynbctparoM warHun, cjamibTpyioT n 
KOHi_\eHTpnpyK)T b BaKyyMe c nojiyneHKeM 1 1 ,2 r 
(97%) xenroft neHbi. 1 H-flMP; FD-MS, m/e: 422 
(M + ). 

Ananm An« C2iH 30 N 2 O5S: 

paoMMTaHO, %: C 59,69; H 7,16; H 6,63; 

HatffleHO, %: C 59,94; H 7,08; N 6,78. 

I~) nonyMeHne EtS0 2 -Phg-cis-Ohi-p- 
NHCH 2C6H 4 C(NH)NH 2 . 

CnocooaMi/i, no cymecTBy SKBUBansHTHbiMn 
onucaHHbiM b npwviepax 1-r, 18-fl u 18-E, 
nonynsiioT 0,62 r EtS0 2 -Phg-nnc-Ohi-n- 
NHCH 2 C 6 H 4 C(NH)NH 2 .2HCI. Ba^-rpaAweHT, 
ncnojifa3yeMbifi b stom cnynae, cocTaBJiaeT or 
90/10 (A/B) AO 60/40 {AJB) b TeneHMe 120 mmh. 
1 H-flMP; FAB-MS, m/e: 526,3 (MH + ). 

AHajiM3 An?) C 2 7H35N 5 0 4 S.HCI: 

paccHHTSHO, %: C 57,69; H 6,45; N 12,46; 

HatffleHO, %: C 57,47; H 6,48; N 12,20. 

npMMep 45 




((S-l4HC)-N-[[4-(AMHHOMMMHOMeTMJl)c|DeHMJl] 
IVieTMJl] -1-[N-(3TMncyJlbC|30HMJl)- 

D-c|DeHMJiaJiaHmi]-1 H-HHAOJT-2-Kap6oKcaMMA-n/iA 
poxnopuifl) 

A) nojiyMeHne EtS0 2 -Phe-cis-Ohi-p- 
NHCH 2 C 6 H 4 C(NH)NH2.2HC! 

CnocooaMw, no cyLnecTBy 3KBHBaneHTHbiMH 
onucaHHbiM b npuMepe 44, nojiynaior 1 ,5 r 
EtSO 2 -Phe-cis-Ohi-p-NHCH 2 C 6 H 4 C(NH)NH 2 . 
HCI H3 Boc-D-Phe-OH. 

AHani/13 aha C 2 sH37N50 4 S«HCUH 2 0: 

paccHHTaHo, %: C 56,51; H 6,94; N 11,77; 

HaMAeHO, %: C 56,24; H 6,55; N 11,72. 

flpHMep 46 
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(N-(Kap6oKCMMeTnn)-D-c|)eHi 4 rianaHMn-N-[[4-( 
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L-nponMHaMMA-rnApoxnopnA) 
A) flonyMeHne 
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N-(t-BuOOCCH 2 )-N-Boc-D-Phe-Pro-OBn. 

K pacTBopy D-Phe-Pro-OBn.HCI (20 r, 51 
MMonb) b AM<t> (100 mji) AOoaBnaior 
Tper-6yrnn-6poMai4eTaT (9,9 r, 56 MMonb) 3a 
oahh pa3, \A B T8MGHne 30 mmh npw£>aBJifl[OT no 
KanxuiM N,N-Ann3onponnn3™naMMH (17,4 mji, 
101 MMonb). 3Ty cMecb ocTaanatOT 
nepeMeujUBaTbca npn KOMHarHoK TeMnepaType 
b TeneHne 18 m. 3arewi 3a oahh pas Ao6aBJiFiK)T 
AH-TpeT-6yTMJiAHKap6oHaT (16,6 r, 76 Mwionb) n 
N,N-AHH3onponkiri3TLinaMMH (13,2 Mn, 76 
MMorib) v\ peaKi^MOHHyK) CMecb AononHHTejibHo 
nepeMeujUBatOT b TGMeHne 24 m. PacTBopmejib 
yAaJiflKDr b BaKyyMe n ociaTOK pacnpeAensioT 
Me>KAy OTunaueraTOM (1 n) m 1 M boahwm 

paCTBOpOM J1MMOHHOW KMCflOTbl (500 MJl). CJIOH 

pasAeiifiiOT n opraHMMeci<yK3 qba3y npoMbiBaioT 

OAMH p33 1M BOAHbIM paCTBOpOM JlklMOHHOfi 
KHCJIOTbl, ABa pa3a HaCblLASHHbIM BOAHbiM 

pacTBopoM 6nKap6oHaTa Harpi/m \a oahh pas 
coneBbiM pacTBopoM (500 mji Kaxaoro m 
npoMbiBHbix cpeACTB). OpraHMHecKyio qbasy 
cyujaT (MgS0 4 ), cjwjibTpyHDT h KOHu,eHTpwpyroT b 
BaKyyMe. FlHrapHoro tjBeTa Macno cm\au\gaot 
nyTeM xpoMaTorpaqbun Ha ci/mnKarejie, anionpyfl 
rpaAneHTOM sTi/iJiaLjeraT/reKcaH (ot reKcaHa ao 
CMecu reKcaHa c 30% aTMJiai^eTaTa). 
CoAop>Kaii4Me npoAyKT qbpaKi4HM o6"beAMHflK)T M 
KOHL^eHTpupyroT c nonyneHneM 19,0 r (66%) 
6eci_\BeTHoro Macna, MeAneHHo 

KpncrannM3yioL^erocn npn ctojihuh. 1 H-HMP; 
FD-MS, nn/e: 566 (M + ). 

AHariM3 Ana C 32 H 42 N 2 0 7 : 

paccMHTaHO, %: C 67,82; H 7,47; N 4,94; 

HafiAeHO, %: C 68,06; H 7,33; N 5,17. 

5) nonyHeHMe 
N-(t-BuOOCCH 2 )-N-Boc-D-Phe-Pro-OH. 

K pacTBopy 

N-(t-BuOOCCH 2 )-N-Boc-D-Phe-Pro-OBn (18,5 
r, 33 MMorib) b 3Tnnai^eTaTe (250 mji) 
AooaBjiflioT 5% Pd/C b KanecTBe KaTann3aropa 
(5 r). 9tot pacTBop b reneHne HecKonbKnx 
nacoB A©ra3MpyioT b BaKyyMe n noMeiAaiOT b 
aTMOcqbepy BOAopoAa Ha 2 h npn 
nepeMenjnaaHMM. Hctohhmk BOAopoAa yAanflHDT, 
Ao6aBJi5iK)T AnaTOMOByto 3eMJifo w cycneH3MK> 
qbMJibrpywT nepe3 cjiom A^aTOMOBoPi 3eMJin. 
OunbTpaT KOHneHTpupyraT b BaKyyMe c 
nojiyneHneM 13,2 r (84%) 6enoM neHbi. 1 H-^1MP; 
FD-MS, m/e: 476 (M + ). 

AHajin3 Ana G 2 5H3sN 2 07: 

paccHMTaHO, %: C 63,01; H 7,61; N 5,88; 
HatiAeHO, %: C 63,23; H 7,73; N 5,59; 

B) flojiyneHne 
N-(t-BuOOCCH 2 )-N-Boc-D-Phe-Pro-p- 
NHCH 2 C 6 H 4 C(NH)NHCb2. 

CnocoGoM, no cymecTBy 3KBMBajieHTHbiM no 
npuMepy 18-fl, nojiynaroT 2,7 r (90%) 
N-(t-BuOOCCH 2 )-N-Boc-D-Phe-Pro-p- 
NHCH 2 C 6 H 4 C(NH)NHCbz ut3 
N-(t-BuOOCCH 2 )-N-Boc-D-Phe-Pro-OH-OH M 
p-H 2 NCH 2 C 6 H 4 C(NH)NHCbz.2HCI. 1 H-5^MP; 

FD-MS, m/e: 743 (MhT). 

AHann3 Ann C 41 H5iN 5 0 8 : 

paccHMTaHO, %: C 66,38; H 6,93; N 9,44; 

HafiAeHO, %: C 66,08; H 6,92; N 9,16. 

f) nonyqeHne HOOCCH 2 -D-Phe-Pro-p- 
NHCH 2 C6H 4 G(NH)NH 2 .HCI. 

B oxna>KAaeMbiM (0°C) pacrsop 
N-(t-BuOOCCH 2 )-N-Boc-D-Phe- 
Pro-p-NHCH 2 C 6 H 4 C(NH)NHCbz (2,2 r, 3 
MMOjib) b AHOKcaHe (100 mji) nponycKawT nyTeM 
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6ap6oTnpoBaHMR ra30o6pa3How HCI b TeMeHne 
10 Mil h. nocne nepeMeLUMBaHUfl b TeMeHne 3 
nacoB CMecb ocraBnfltcrr HarpeBaTbca ao 
KOMHaTHoW TeMnepaTypu, A^OKcaH yflanKiOT b 
BaKyyMe. Octqtok pacTBopaioT b CMecH M3 
aocon KJTHoro STaHona (150 mji), BOflbi (75 Mn) m 
1h HCI (6 Mn). Tyfla >Ke flo6aBnaHDT 5%-HbiPi 
Pd/C (1 r). nocne fleraaai^nn c Mcnonb30BaHi/ieM 
BaicyyMa, 3Ty CMecb noMematoT b aTMoaftepy 
BOAopofla Ha 16 m npn nepeMeLUMBaHMM n npn 
KOMHaTHoi^ TeMnepaType. flooaBnfliOT 
fluaToiN/oByto 3©mjik) m nony^ieHHyfo cycneHSHfo 

cjDHJlbrpyHDT Hepe3 CXIOM AMaTOMOBOM 3eMflM. 

OMJibrpaT KOHi^eHTpupyioT b BaKyyMe c 
nonyneHneM ocTarKa, KOTopbifi HewieAneHHo 
OMULqsiiOT nyreM B3>KX (Merofl 2; rpaflneHT 
(A/B) ot 98/2 ao 70/30, B TeseHi/ie 2 m). 
CoAepxau^ne HMCTbiM npoflyKT cppaKUMn 
o6"beAHHflJOT n Jinoc|DnriM3npyK3T c no/iyneHneM 
1,1 r (72%) cenoro TBepAoro 
BeinecTBa. iH-flMP; FAB-MS, m/e: 452,3 
(MH + ). 

AHafiM3Anfl C24H29N50 4 «2HCI: 
paccMHTaHo, %: C 54,97; H 5,96; N 13,35; 
HauTfleHO, %: C 55,21; H 6,11; N 13,39. 
llpHMep 47 




WO<K:CH -D-Ftie-ois-OTii-p-NHCH C H CCNH>NM -HCI 
2 2 6 4 2 

A) nonyMeHne 

Tper-Bu OOCC H 2 - D-P h e-cis-Oh i-OEt. 

K pacTBopy D-Phe-cis-Ohi-OEt«HCI (30 r, 
79 MMonb) b ai4eTOHnrpnjie {400 win) 
Ao6aBJiflK)T N,N-flMM3onponnn3TnnaMHH (41 Mn, 
236 MMonb) m TpeT-6yTMn-6poMai4eTaT (14 Mn, 
87 MMOJib). 3tot pacTBOp HarpeBaioT ao 50°C m 
Bbiflep>KMBaK)T npi/t stow TeMnepaiype 3 m. 
l~!ocne oxna>KAeHMfl ao KOMHaTHoPi 
TeMnepaTypw, pacTBop KOHU,eHTpnpyioT b 
BaKyywe. OciaTOK pacTBopnioT b OTunaL^eraTe 

(300 MJ~l) \A 3TOT pacTBop npoMbiBatoi ABa>KAbl 

HacbinieHHbiM BOAHbiM pacTBOpoM xnopHAa 
aMMOHUH (200 Mn), ABaa<Abi HacbimeHHbiM 
BOAHbiM pacTBOpoM 6nKap6oHaTa HaTpua (200 
Mn) m ABa>KAbi coneBbiM pacTBOpoM (200 Mn). 
OpraHMHecKM^ cnofl cymar HaA cynb#aTOM 
Mamnfl, cjDnnbrpyHDT m KOHqempMpyioT b 
BaKyyMe c nonyneHweM opaH^eBoro Macna, 
KOTopoe oHnmaioT nyieM xpoMaTorpacfwH Ha 
cunnKarene, anKwpya rpaAneHTOM ot reKcaHa 
AO 1 : 1 reKcaHa c gtmji au,eTaTOM . Coflep^aiu.Me 
npoflyKT 4)paKi4MM (ycraHOBneHO nyTeM TCX) 
o6-beAHHflK)T m KOHL^eHTpupyioT c nonyHeHweM 
33,2 r (92%) oecL^eTHoro Macna. 1 H-53MP; 
FD-MS, m/e: 458 (M + ). 

AHanna Ana C2bH 3S N20 5 : 

paccHMTaHo, %: C 68,10; H 8,35; N 6,11; 

HaMAeHO, %: C 68,37; H 8,47; N 5,90. 

B) nonyneHne 

N-(t-BuOOCCH 2 )-N-Boo-D-Phe-cis-Ohi-OH. 
K pacTBopy 

TpeT-BuOOCCH 2 -D-Phe-cis-OhhOEt (30 r, 
65 MMonb) b TF0 (200 mji) na6aBnn\OT N, 
N-AHH3onponMJi3TnnaMHH (17 Mn, 98 MMonb) u 



AM-TpeT-6yTnn-AMKap6oHaT (15,7 r, 72 MMonb). 
3tot pacTBop aoboaht ao nerKoro KuneHMa c 
o6paTHbiM xonoAnnbHUKOM n BbiAep>KHBaK)T npn 
3Tofi TeMnepaType b Te^eHue 1 6 m. HarpeBaHue 
npeKpaLL\aK)T, n nocne oxna>KAeHHfl pacTBop 
6 KOHi^eHTpupyfOT b BaKyyMe. OcTaTOK 
pacTBopyiraT b 3Tnnau,eTaTe (400 Mn) h 
npoMbiBatOT Asa>KAbi 1M pacTBOpoM nwMOHHOM 

KHCnOTbl (200 Mn), ABa>KAbl HaCblLl^eHHblM 

boahum pacTBOpoM 6nKap6oHaTa HaTpufi (200 
10 Mn) m ABSDKflbi coneBbiM pacTBOpoM (200 Mn). 
OpraHMHecKHfi pacTBop cywaT (MgS0 4 ), 
cpMnbTpyioT m KOHt^eHTpupyioT b BaKyyMe c 
nonyneHneM >KenToro Macna. HacTb 3Toro 
Macna (24,8 r, 44 MMonb) pacTBop^KDT b 300 Mn 
AHOKcaHa. TyAa xe AoGaanfltoT pacTBop, 
15 coAep>Kai4M« 2,05 r LiOH«H 2 0 (49 MMonb) b 
150 Mn BOAbi. CMecb nepeMeujHBaiOT b Te^eHne 
5 h npn KOMHaTHofl TeMnepaType, nocne nero 
Ao6aBnfiK)T 100 Mn HacbiiAeHHoro BOAHoro 
pacTBopa xnop^Aa aMMOHna. PacTBopnTenn 
yAanaioT b BaKyyMe m ocTaTOK pacnpeAenawT 

20 Me?KAy HaCblLHeHHblM BOAHbiM paCTBOpOM 

6nKap6oHaTa HaTpnq n A^3T^-noBbiM aclDnpoM. 
Cnon pa3AenflKDT m BOAHbifi cnoR noAKMcnaioT 

AO pH 3 C nOMOLAbKD nMMOHHOt^ KMCnOTbl. 

rioAKucneHHbiPi BOAHbiM pacTBop aKCTparnpyioT 
2S 3 pa3a AHSTunoBbiM 3cf)npoM (200 Mn) m stm 
3KCTpaKTbi o6-beAHHflK)T, cytuaT HaA cynbcpaTOM 
MamuR, c|)MnbTpyfoT v\ KOHi^eHTpupytoT c 
nonyMeHneM 24,3 r 

N-(t-BuOOGCH 2 )-N-Boc-D-Phe-cis-Ohi-OH B 
BHAe 6enoM neHbi. 1 H-flMP; FD-MS, m/e: 530 (M 

30 

AHanM3 aha C29H42N2O7: 

paccHMTaHO, %: C 65,64; H 7,98; N 5,28; 

HaMAeHO, %: C 65,39; H 8,04; N 5,39. 

B) nonyMeHne HOOCCH2-D-Phe-cis-Ohi-p- 
35 NHCH 2 CeH 4 C(NH)NH2.HGI 

CnocoSoM, no cyu4ecTBy SKBMBaneHTHbiM 
onucaHHOMy b npMMepax 18-fl n 46-r, nonyqaiOT 
1 ,2 r (67%) HOOCCH 2 -D-Phe-cis-Ohi-p- 
NHCH 2 C 6 H 4 C(NH)NH 2 «HCI. 1 H-MP; FAB-MS, 

40 m/e: 506,3 (MH*). 

AHanM3 Ana C28H35N5O4.2HCI.H2O: 
paccnuTaHO, %: C 57,24; H 6,52; N 11,92; 
HaMAeHO, %: C 57,40; H 6,30; N 11,69. 
ripuMep 48 
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(N-Kap6oKCMMeTnn)-D-i4MicnoreKcnnanaHnn- 
N-[[4-(aMMHOMMMHOMeTnn) 4>eHnn] 
MeTnn]-L-nponnHaMMA) 

A) nonyMeHMe HOOCCH 2 -D-Cha-Pro-p- 
60 NHCH 2 C 6 H 4 C(NH)NH 2 .HCI 

Cnoco6oM, no cyiAecTBy SKBUBaneHTHbiM 
onMcaHHOMy b npuMepe 46, nonyna^T 0,92 r 
HOOCCH 2 -D-Cha-Pro-p- 

NHCH 2 C 6 H 4 C(NH)NH2.HCI. 1 H-3RMP, FD-MS, 
m/e: 458 (M + ). 

-37- 



AHajii-13 Ana C^Hss^O^HCi. 0,5H 2 O: 
paccHMTaHO, %: C 57,30; H 7,41; N 13,92; 
HaiifleHo, %: C 57,52; H 7,29; N 13,83. 
ripwu/iep 49 




((S-L4l4C)-N-[[4-(AMHHOMMHHOMeTMJl)4DeHMn] 

MeTun] -1-[N-(Kap6oKCMMeTMn)- 

D-unKnoreKCnnajiaHnn]-1H-HHAon-2-Kap6oi<caMn 

A-rnApoxnopuA). 

A) nonyMeHne HOOCCH2-D~Phe-cis-Ohi-p- 
NHCH2C6H 4 C(NH)NH2.HCI 

Cnoco6aMM, no cymecTBy 3KBHBaneHTHbiMH 
ormcaHHbiM b npuwepax 1-An 1-f~, 13-fl, 44-E, 
47-A (ncnorib3yfl 6eH3Mn6poMaLy3TaT) m 18-E, 
nonyMaJOT 0,75 r HOOCCH 2 -D-Cha-cis-Ohi-p- 
NHCH 2 C 6 H 4 C(NH)NH2*HCI hcxoa* m 
Boc-D-Cha n L^nc-Ohi-OEt.HCI. flna ohmctkm 
3Toro BeinecTBa npHMei-miOT B3>KX, MeTOA 2, 
ncnorib3yfl rpaAMeHT (A/B) or 98/2 ao 70/30 b 
Te^eHMe 3 H. 1 H-flMP; FAB-MS, rm/e: 512,3 
(MH +y 

AHanws Ana C 2 8H4iN504»HCI: 

paccHnraHO, %: C 61,36; H 7,72; N 12,78; 

HawASHO, %: C 61,08; H 7,47; N 12,53. 

ripuwiep 50 




MOOCCH -D- Pto-PTO ! 4-ci = -i soMiyi) - p-NHCH C H C(HH > MM *HCt 
Z 2 B 4 2 

A) nonyneHne Cbz-Pro(4-TpaHC-OH)-OEt 
K pacTBopy Cbz-Pro(4-TpaHc-OH)-OH (33 r, 
124 MMonb) b 3TaHone (500 Mn) flo6aB/ifliOT 
n-TonyoncynbcfjoKMcnoTy (1 r) n pacTBop 
KHrmTFiT c o6paTHbiM xonoAnnbHUKOM. Cnycrfl 

16 M paCTBOp OXJia>KAaHDT AO KOMHaTHOft 

Tewineparypbi n pacTBopmenb yAanfltoT b 
BaKyyMe. OdaTOK pacTBop^toT b sTwnaL^eTaTe 
(400 Mn) m npoMbiBatoT ABa>Kflbi HacbimeHHbiM 
BOAHbiM pacTBopoM 6nKap6oHaTa HaTpHfl n 

ABa>KAbl HaCblLl^eHHblM BOAHbiM paCTBOpOM 

xnopnAa HaTpna. 3Ti/maueTaTHbii/i pacTBop 
cyiuaT (MgSCX*), cfmnbTpyfor m KOHi^eHTpupytoT b 
BaKyyMe c nonyneHneM 34,5 r (95%) 
6ecL4BeTHoro Macna. 1 H-flMP; FD-MS, m/e: 293 
(M + )- 

AHann3 Ana C15H19NO5: 
paccMMTaHO, %: C 61,42; H 6,53; N 4,77; 
HaMAeHO, %: C 61,20; H 6,65; N 4,73. 
6) nonyHeHne Cbz-Pro(4-oKco)-OEt 
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Cbz-Pro-(4-TpaHC-OH)-OEt (32,7 r, 111 
MMonb) pacTBOpfiKDT b A^xnopMeTaHe (500 win) 
npn MexaHnnecKOM nepeMeiuuBaHnn b 
KpyrnoAOHHoW Kon6e eMKOCTbK) 1 n. K 3Towiy 
pacTBopy flo^aBJiflfOT MoneKynapHbie 

cma 3 • (100 r) 14 nwpWAWHi/itixnapcfciopMwaT (60 

r, 278 MMOJIb) AOCTaTOMHO ManeHbKMMM 
nopL\M51MH npH HOAflep>KMBaHMM MHTeHCHBHOrO 

nepeMeujuBaHMfi. nocne nepeMewwBaHHfl b 
TeneHwe 12 h npn KOMHamoM TeMneparype 
AooaBnaicT AW3rnnoBbitf 3#np (200 Mn) w 
TeMHoro L4BeTa cycneH3Mto ASKaHTM py \qt or 
CMorwcToro ocTarKa m n pony CKa jot nepe3 
KonoHKy c curiMKareneM (200 r). OcTaTOK 
npowbiBawDT ABa>i<flbi AWxnopMeTaHOM (200 mji) 
h o6"beAHHeHHbie npoMbiBHbie >kwakocth TaioKe 
nponycKajoT Mepe3 cnofi A^OKCHAa KpeMHMfl. 
4>nribTpaT BbiwibiBaioT nyreM nponycKaHna nepe3 
KonoHKy o cunnKareneM cMecbio 1:1 
3Tnnai_ieTaTa c reKcawoM (4 n) w co6npa(OT 
ct>paKLinn no 500 Mn. Bee coAep^aLque npoAVKT 
c(3paKL\MH, KaK ycTaHOBneHO no TCX, 
o6-beAMHflK)r m KOHi^eHTpupyior b BaKyyMe c 
nonyneHneM 23,8 r (74%) ©ecuBGTHoro 
wacna. 1 H-flMP; FD-MS, m/e: 291 (M*). 

AHanns ppn C15H17NO5: 

paccHMTaHO, %: G 61,85; H 5,88; N 4,81; 

HafiAeHO, %: C 61,57; H 5,82; N 4,71. 

B) nonyneHne 
Cbz-Pro-(4-H3o6yTwnMernnt/iA©H)-OEt 

TpeT-CyTOKCHA Kannfl (34 r, 288 MMonb) 
cycneHAHpytOT b TerparnApo ( 4 5 yP aHe (^^^ MJ1 ) B 
BbicyixieHHofi b cyLunribHOM LUKacfry AsyropnoM 
KpyrnoAOHHOft Kon6e, CHaG>KeHHO^ Tpy6"KoPi Ana 
BBOAa a30Ta, cTep^KHeBofi MarHMTHofi MeiuanKOM 
]A KanenbHo^ bopohkoS. K 3to(^ cycneH3MM 
MacTfiMH Ao6aBnyiKDT 
^3oaMnnrpnc|3eHMnc|DoccjDOHMW6poMMA (120 r, 
288 MMonb). nocne nepeMeiUMBaHUfi b reneHne 
30 mmh Mepe3 KanenbHyjo BopoHKy npuCaBnaioT 
no Kann^M b TeneHne 1 h pacTBop 
Cbz-Pro(4-OKCX3)-OEt (70 r, 240 MMonb) b 
TeTparnApo4)ypaHe (150 Mn). nocne 
nepeMeujMBaHUfl eo^e 2 Maca Ao6aBnaHDT 
HacbimeHHbitf BOAHbiM pacTBop NH4CI (100 
Mn). 3ror pacTBop pa35a&nfiK)T arnnai^eiaTOM 
(750 Mn) h cnon pa3Aen^JOT. OpraHMMecKMM 
enow npoMbiBaraT Asa pa3a c 1h pacTBopoM 
nuMOHHoM Kucnorbi, ABa pa3a HacbiLi^eHHbiM 
BOAHbiM pacTBopoM 6MKap6oHaTa HaTpuji n Asa 
pa3a HacbiLneHHbiM BOAHbiM pacTBopoM 
xnopnAa Harpufl. OpraHMHecKHtf pacTBop cyiuaT 
HaA cynbcf>aTOM Mamnfl, cfjunbTpyjoT m 
KOHi^eHTpupyioT c nonyneHneM Macna >KenToro 
i_\Bera. 3to Macno oMnu^aiOT nyTeM 
inoLU-xpOMarorpacjDMH Ha cunwKarene, antonpyn 
CMecbK) 2:1 reKcaHa c OTwnau.eTaTOM. 
CoAepKau^ne npoAyKT cjDpaKi^HM (onpeAeneHO c 
noMoiAbK) TCX) o6-beAHHfl(OT m KOHLieHTpupyfOT 
b BaKyyMe c nony^eHweM 37 r (45%) 
6eci4BeTHoro Macna. 1 H-flMP; FD-MS, m/e: 345 

AHanns Anfl C20H27NO4: 

paccHMTaHO, %: C 69,54; H 7,88; N 4,05; 

HatfAeHO, %: C 69,74; H 7,85; N 3,99. 

f) nonyMeHne Pro(4-L^MC-W3oaMnn)-OE1.HCI 

K pacrBopy 

Cbz-Pro(4-M3o6yTMnMernnMAeH>OEt (37 r, 107 
MMonb) b 3TaHone (500 Mn) AoOaBnaiOT 5%-Hbii^ 
Pd/C (5 r). Hepe3 stot pacTBop 6ap6o™pyioT 
asoT b TeMeHne 5 muh m 3aTeM b TeneHne 3 m 
6ap6oTnpyK)T ra30o6pa3Hbi£i boaopoa- PacTBop 
cjDnnbTpyioT Mepe3 cno« A^aTOMOBOM 3eMnn. 
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3aTeM nepea pacTBOp Bn/iorb flo Hacbim,eHna 
6ap6oTnpyioT ra30o6pa3Hbifi xnopoBOAopoA n 
nocne 3Toro pacTBOp KOHueHrpupyioT b BaKyyMQ 
c nonyMeHneM 26 r (97%) aHrapHoro u,BeTa 
Macna. 

1 H-51MP: FD-MS, m/e: 214 (M + ). 

AHajiM3 Ana C-|2H24C!N02: 

paccHHTaHO, %: C 57,70; H 9,68; N 5,61; 

HafifleHO, %: C 57,46; H 9,50; N 5,82. 

fl) rionyneHne 
HOOCCH 2 -D-Phe-Pro-(4-^c-K3oaMWJi)-n- 
NHCH 2 C 6 H 4 C(NH)-NH 2 .HCI 

Cnoco6aMM, no cymecTBy 3KBi/iBansHTHbiMH 
onucaHHbiM b npwviepax 1-A n 1-1", 18-fl, 44-E, 
47-A (ncnojib3ya OeH3nn6poMai4eTar) m 18-E, 
nonyMawT 0,27 r 

HOOCCH 2 -D-Phe-Pro(4-L4MC-M3oaMMjn)-n- 
NHCH2CeH4(NH)NH2.HCi, MCXOflfl H3 
Boc-D-Cha m Pro(4-L\nc-M3oaMMJi)-OEUHCI. flna 
ohmctkm 3Toro coeAHHeHHa ncnonb3yKDT B3>KX, 
M8TOA 2, npHMeHaa rpaflweHT (A/B) or 98/2 ao 
50/50 b reMeHMe 3 h. 1 H-flMP; FAB-MS, m/e: 
528,4 (MH + ). 

AHann3 Ana C 2 gH 4 5N50 4 »1 ,9HCI: 

paccHHTaHO, %: C 58,34; H 7,92; N 11,73; 
CI 11,28; 

HatfAeHO, %: C 58,30; H 7,85; N 11,33; CI 
11,27. 

flpuMep 51 




n o 

D-Ctia-Pro-p-HHCH C H C(NH) NH *2HC1 
2 6 4 2 



(D-l4nKnoreKcnnanaHnn-N-[[4-(aMMHOMMHHo 
MeTnn)cjDeHHJi] Merun] -L- 

n port m Ha m n A-flu rn Apoxn opu a) 

A) nojiyqeHHe 
Boc-D-Cha-Pro-p-NHCH 2 C 6 H 4 C(NH)NHCbz 

CnocooaMM, no cymecTBy SKBUBaneHTHbiMn 
onucaHHbiM b npMMepax 1-A, 46-fl m 18-fl, 
nonyna*OT 32,5 r (94%) Boc-D-Cha-Pro-p- 
NHCH 2C 6 H4C(NH)NHCbz, wcxoAa H3 
Boc-D-Cha-Pro-OH. 1 H-flMP; FD-MS, m/e: 634 
(M + ). 

AHann3 A^a C35H47N5O6: 

paccMHTaHO, %: C 66,33; H 7,47; N 11,05; 

HawfleHO, %: C 66,30; H 7,47; N 11,26. 

B) PlonyHeHne 
D-Cha-Pro-p-NHCH 2 C 6 H 4 C(NH)NHCbz.2HCI 

CnocoooM, no cymecray SKBueaneHTHbiM 
onucaHHOMy b npniviepe 23-A, nonyHafor 9,6 r 
(101%) 

D-Cha-Pro-p-NHCH 2 C 6 H 4 C(NH)NHCbz.2HC) 

H3 

Boc-D-Cha-Pro-p-NHCH 2 C6H4C(NH)NHCbz. 1 
H-JRMP; FD-MS, m/e: 534 (M + ). 

AHanM3 Ana C 3 oH 41 N 5 0 4 CI 2 : 

paccMHTaHo, %: C 59,40; H 6,81; N 11,54; 
CM 1,69; 

HaMAeno, %: C 59,54; H 6,30; N 11,77; CI 
11,21. 

B) (lonyMeHne 
D-Cha-Pro-p-NHCH 2 C 6 H 4 C(NH)NH 2 .2HCI 



Cnoco6oM, no cyw,ecTBy SKBUBaneHTHbiM 
onucaHHoiwy b npuwiepe 18-E, nonyMatOT 0,74 r 
(62%) 

D-Cha-Pro-p-NHCH 2 C 6 H 4 C(NH)NH 2 . 2HCI. 
s flna ohuctkm aroro coeAHHewia ncnorib3yioT 
B3>KX, MeTOA 2, npHMeHaa rpaAneHT (A/B) or 
98/2 ao 75/25 b TeneHne 2,5 h. 1 H-^MP; 
FAB-MS, m/e: 400,3 (IVT). 

AHanui3 Ana C 22 H33N50 2 «2,1 HCI: 

paccMUtraHo, %: C 55,50; H 7,43; N 14,71; 
10 CI 15,64; 

Hai^AeHO, %: C 55,64; H 7,50; N 14,65; CI 
15,81. 

flpuMep 52 




(N-(2-Kap6oKCM3TMJi)-D-t^nKnoreKcnnanaHnn- 

N-[[4-(aMMHOMMMHOMeTMn) 0eHMJl] 

MeTnn]-L-nponnnaMHA-rnApoxnopnA) 

A) nonyMeHne HOOCCH 2 CH 2 -D-Cha-Pro-p- 

30 NHCH 2 C 6 H 4 C(NH)NH2.HCI 

D-Cha-Pro-p-NHCH 2 C s H 4 C(NH)NHCbz. 
2HCI (2,5 r, 4,1 MMonb) cycneHAHpytor b 
3TMJiai4eTaTe (100 iwn) npn nepeMeuJMBaHWw. K 
cycneH3nn AooasnaioT pacrBop 1 M 
KHCO 3 (100 mji) m ciwecb nepeMeniM Bator ao 

35 noriHoro pacTBopeHwa TBepAoro Beu^ecTBa. 
Ciwecb nepeHocar b AennTejibHyro BopoHKy v\ 
enow pa3AenaioT. OpraHMMecKuPi cjiow cyujaT 
(MgS0 4 ), 4>nnbTpyioT m KOHL\eHTpnpyK)T b 
BaKyyiwe c nonyneHneM 1,24 r CBo6oAHoro 

40 ocHoeaHfia b bma© TsepAoro oenoro BemecTBa. 
3to TBepAoe Beu^ecTBo pacTBopafOT b 3TaHone 
(100 mji). flooaBnaiOT OeHSHJiaKpunaT (0,41 r, 
2,6 MMonb) m pacTBOp nepeMeujuBajcT b 
TeneHne 2 py\eiA npui KOMHaTHO^ rewinepaType. 
3aTeM k OTOiwy pacTBopy flooaBnaicT BOAy (50 

45 mji), 1H HCI (4,6 MJI) M 5%-HblM Pd/C (0,5 r) M 
nepewieLUHBaeMyto cycneH3MK) AerasnpyMDT m 
noMeu^afor b aTiviocct)epy BOAopoAa. CnycTa 16 
h AoSaanatoT AnaTOMOByra 3eMJiK) m cycneH3HHD 
<4)nnbTpyK)T Mepe3 enow AnaTOMOBoC?i 3eMJin. 
<l>nribTpaT KOHL^eHTpupyiOT ao o6-beivia 25 mji b 

50 BaKyyMe m oct3tok oHMinaioT c noMOU4bio 
npenaparHBHofi B3>KX c oGpaiAeHHbiwin 
cpasaMM, MeTOA 2, ncnonb3ya rpaAneHt (A/B) ot 
98/2 ao 75/25 b TeneHne 2,5 4. CoAep^Kai^ne 
HMCTbit^ npOAVKT cjDpaKi4nn (K3K onpeAenaiOT 

ss nyTeM aHannTMHecKatt B3>KX) o6"beAMHator, 
KOHi^eHTpupytor n jino4)min3yK)T c nonyneHneM 
0,27 r (23%) HOOCCH 2 CH2-D-Cha-Pro-p- 
NHCH 2 C 6 H 4 C(NH)NH 2 .HCI. FAB-MS, m/e: 

472,4 (MH + ). 

AHanM3 Ana C 25 H37N50 4 #1,9HCI: 
60 paccHMTaHO, %: C 55,50; H 7,25; N 12,94; 

CI 12,45; 

HatfAeHO, %: C 55,26; H 7,26; N 13,21; CI 
12,85. 

flpuMep 53 
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HO CCH -»-Ctia-Pro- 
Z Z 

A) nonyneHne 
Boc-4-(aMMHOMeTnn)nnpnAMHa 

Cnoco6oM, no cyi^ecTBy 3KBWBaneHTHbtM 
onucaHHOMy b npuwiepe 34-A, nonyMaioT 19 r 
(87%) Boc-4-(aMHHOMeTnn)-nnpnAHHa W3 
4-(aMMHOMeTMn)nnpnflMHa. 1 H-flMP. 

B) ilojiyHeHne 
4-BocNHCH 2-N-Cbz-nnnepnAHHa 

4-BooNHCH 2 -nnpMflHH (10 r, 48 MMonb) 
pacrBopflJOT b araHone (280 Mn) n flooaB/iflioT 
5%-Hbitf Pd/C (10 r). CycneH3i/ifo BCTpaxHBaiOT b 
aTMoccpepe BOflopofla (4,1 oapa, 60 new) b 
TeMeHMe homm npn 60 °C. 3arew KaTannaaTOp 

CjDHJlbTpyiOT M paCTBOp KOHL^eHTpHpyiCT B 

eaKyywe c nonyMeHweM 9,0 r ceporo TBepAoro 
Beu4ecTBa. 3,2 r TBepqoro BemecTBa 

paCTBOpflJOT B T\~<P (75 MJl) M AOOaBHfllOT 

BOflHbiPi pact bo p (75 Mn) KapcoHaTa Kan ha (4,2 
r, 30 MMonb). K 3Towiy nepeMeLUMBaeMOMy 
pacTBOpy Ao6aBJ"iJ?fOT 6"eH3nnxnopc|DopMuaT (2,3 
mji, 16 MMonb). Cnycra 15 muh paoTBop 
KOHmeHTpupytoT b BaKyyiwe npuwepHo ao 1/2 
nepBOHananbHoro o&beMa n 3aTeM pa3baBnaioT 
STunai^eTaTOM. OpraHMMecKyto cfc>a3y oTAe.nfl(OT n 
npowbiBaioT coneBbiM pacTBopoM, 3areM cywar 
(MgS04), 4)nnbTpyK)T n KOHLjeHTpupyiOT a 
BaKyyiue c nonyMeHi/ieM 4,6 r (76%) TBepAoro 
Senoro BemecTBa. 1 H-FIMP; FD-MS, m/e: 349 (M 
+ ). 

B) nojiyneHne 
4-NH 2 CH 2 -N-Cbz-nMnepMAMH«HCI 

Cnoco6oM, no cyu^ecTBy 3KBUBaneHTHbiM 
onucaHHOMy b npuMepe 23-A, nonynaioT 3 r 
(84%) 4-NH 2 CH 2 -N-Cbz-nMnepnAHH.HCI M3 
4-BocNHCH 2 -N-Cbz-nMnepuiAHHa. I/IK; 1 H-flMP; 
FD-MS, m/e: 249 (MhT). 

T) rionyMeHne 
N-(rpeT-Bu0 2 CCH 2 )-N-Boc-D-Cha-Pro-OH. 

N-(t-Bu0 2 CCH 2 )-N-Boc-D-Phe-Pro-OH (1 3 
r p 27 MMonb) pacTBopaiOT b 3raHone (750 Mn) m 
Ao6aBJiflK)T PtO 2 (13 r). CycneH3HK) 
BCTp^xMBaior b aTMOc0epe BOAopoAa npw 
AaBnsHHH 4,1 6apa (60 ncn) npn 40°C b 
TeMeHne 16 h. KaTann3aTop 3aTeM cjDnnbTpytoT m 
c^kinbTpaT KOHL^eHTpupyioT b BaKyyMe c 
nonyMeHneM 11,7 r (90%) oenoft neHbi. 
UK; 1 H-5RMP; FD-MS, m/e: 483 (M + ). 

AHann3 Ana C25H4 2 N 2 0 7 : 

paccMMTaHO, %: C 62,22; H 8,77; N 5,80; 

HaRflBHO, %: C 62,99; H 8,96; N 5,48. 

Pi) noriyMeHne 
HO 2 CCH 2 -D-Cha-Pro-4-NHCH 2 - 
nunepnAHH-rnApoxnopnAa 

Cnoco6aMM, no cyu^ecTBy GKBUBaneHTHbiMM 
onucaHHbiM b npuwiepax 1->K t/i 46-I"", nonynaioT 
1,1 r H0 2 CCH 2 -D-Cha-Pro-4-NHCH 2 - 

nunepMA^H-rnApoxnopMAa M3 
N-(t-BuO 2 CCH 2 )-N-Boc-D-Cha-Pro-OH n 
HCI ^-NH 2 CH 2 -N-Cbz-nnnepnAHHa. flpoAyicr 
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OHULnaiOT nyTeM RPHRLC, MeTOfl 2, Hcnonbsya 
rpaAweHT (A/B) ot 98/2 ao 70/30 b reMeHne 2 
m. MK; 1 H-FIMP; FD-MS, m/e: 423 (M + ). 

Aha/ins aha C 22 H 3 8N404«2HCL 1,5H 2 0: 

paccHMTaHO, %: C 50,57; H 8,29; N 10,72; 

HaMAeHO, %: C 50,31; H 8,46; N 10,93. 

flpMMep 54 




nonyqeHne 
HO 2 CCH 2 -D-Cha-Pro-4-NHCH 2 CH 2 - 
nunepnAHH-rnApoxnopMAa 

Cnoco6aMM, no cymecTBy 3KBHBaneHTHbiMW 
onucaHHbiM b npuwiepe 52, nonyMaiOT 0,59 r 
HO 2 CCH 2 -D-Cha-Pro-4-NHCH 2 CH 2 - 
nnnepnAMH-rnflpoxnopnAa H3 

4-aWIMH03TMJinMpHAHHa. FlpOAyKT OHULl^aiOT 

nyTeM RPHRLC, MeTOA 2, ncnonb3yfi rpaAneHT 
(A/B) ot 98/2 AO 70/30 b TeneHHe 2 m. 
MK; 1 H-flMP; FD-MS, m/e: 437 (M + ). 

AHani/i3 Ana C 23 H4oN404«2,5HCU 1 ,5H 2 0: 

paccMMTaHo, %: C 49,80; H 8,27; N 10,10; 

HatifleHO, %: C 49,95; H 8,08; N 10,34. 

flpMMep 55 




A) nonyqeHwe 
4-rnApoKcnnponnn-N-Cbz-nnnepnAHHa 

CnocooaMU, no cytnecTBy sKBMBaneHTHbiMM 
onucaHHbiM b npwviepe 53-B, nonynaiOT 28 r 
(67%) 4-rMApoKcnnponnn-N-Cbz-nMnepnAHHa M3 
4-rnApoKCnnponnnnnpnAHHa. 1 H-flMP. 

B) nony^eHMe 4-(NH 2 CH 2 CH 2 CH 2 )-N-Cbz- 
nunepHAMH-rMApoxjiopufla 

Cnoco6aMH, no cyii^ecTBy 3KBHBaneHTHbiMM 
onucaHHbiM b npniviepax 30-B, 30-B m 30-r, 
nonyMaiOT 7,3 r 4-(NH 2 CH2CH 2 CH 2 )- 
N-Cbz-nnnepHAMH-rnApoxnopMAa us 
4-rnflpoKCnnponnn-1 -N-Cbz-nMnepnA^Ha. 1 
H-EMP; FD-MS, m/e: 276 (M + ). 

B) nonyneHne H0 2 CCH 2 -D-Cha-Pro-4- 
NHCH2CH 2 CH 2 -nnnepnAHH-HCI 

Cnoco6aMM, no cyiqecTBy SKBUBaneHTHbiwin 
onucaHHbiM b npHMepax 53-F m 53-fl, nonynaioT 
0,39 r H0 2 CCH 2 -D-Cha-Pro-4- 

NHCH 2 CH 2 CH 2 -nnnepnAHH.HCI M3 
N-(TpeT-Bu02CCH 2 )-N-Boc-D-Cha-Pro-OH n 
4-aMMHonponmi-N-Cbz-nMnepnAHH.HCI. 
flpoAyKT oMnii^aK>T nyTeM RPHPLC, MeTOA 2, 
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ncnonb3ya rpa^neHT (A/B) or 98/2 pp 70/30 b 
TeqeHwe 2 4. MK; 1 H-flMP; IS-MS, m/e: 451,4 
(MH*"). 

AHaJiM3 flna C24H 42 N404«2HCI« H 2 0: 
paccMHTaHO, %: C 53,23; H 7,56; N 10 3 35; 
HatffleHO, %: C 53,43; H 8,63; N 10,19. 
npMMep 56 




♦ HCl 



H0 2 CCH2-D-Cha-Pro-4-NHCH 2 
-1 -aMUAMHonnnepuflUH.HCI 

(N-(Kap6oKcnMeTmi)-D-!4HKnoreKCktnanaHnn- 

N-[[1 -(aMMHOMMMHOMeTMn)- 

reKcarnAponnpMflMH-4-nn]MeTHJi]-L-npojiMHaMHH 
-ruiflpoxnopuifl) 

nonyneHne 
HO 2 CCH 2 -D-Cha-Pro-5-NHCH 2 -1- 
aMMAHHonnnepMflMH.HCI 

Cnoco6aMM, no cyu^ecTBy aKBHBajieHTHbiMw 
onuoaHHbiM b npuMepax 34T, 23-A, 1->K 
(ncnonb3yfl N-(TpeT-BuO 2 CCH 2 )-N-Boc-D- 
Cha-Pro-OH), 18-fl w 1-3, nojiynaioT 0,35 r 
H0 2 CCH 2 -D-Cha- 

Pro-4-NHCH 2-1 -aMUflMHonMnepnAHH-rnApoxnop 
HAa H3 4-BocNHCH 2 nnnepMflMHa. LJeneBotf 
npoflyKT oMwuL^aKDT nyiewi RPHRLC, MeTOA 2 
(rpaAweHT (A/B) ot 98/2 flo 75/25 b TeneHwe 
150 MUHyT). UK; 1 H-flMP; FAB-MS, m/e: 465 
(Ml-T). 

AHanui3 Ana C23H4oNe04«2HC!: 
paccHHTano, %: C 51,39; H 7,88; N 15,63; 
CI 13 19 

HaMAeHO, %: C 51,66; H 7,98; N 15,80; CI 
13,48. 

flpMMep 57 




H0 2 CCH2-D-Cha-Pro-4-NHCH 2 CH2-1- 
aMHAMHonnnepMAHH.HCI 

nojiyMeHMe 
HO 2 CCH 2 -D-Cha-Pro-4-NHCH 2 CH 2 - 
1 -aMHAMHonnnepi/iAHH«HCI 

Cnoco6aMM, no cymecTBy 3KBHBaneHTHbiMH 
onucaHHbiM b npuwiepax 34-F, 23-A, 1->K 
(ncnonb3ya N-(Tper-BuO 2 CCH 2 )-N-Boc-D- 
Cha-Pro-OH), 18-fl n 1-3, nonynaiOT 0,34 r 
HO 2 CCH 2 -D-Cha- 
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Pro-4-NHCH 2CH 2 -1-aMHAMHonnnepnAHH«HCI 
H3 4-Boc-NHCH 2 CH 2 -nnnepnAMHa. LJejieBofi 
npoAyfcr OHMiAaiOT c noMom,bto RPHRLC, MeTOA 
2, i4cnorib3yfl rpaA^eHT (A/B) or 98/2 pp 
75/25, 150 muh, UK; 1 H-HMP; FAB-MS, m/e: 
479,4 (MH + ). 

AHajii/13 pps\ C 2 4H4 2 N 6 0 4 ,2HCI: 

paccMnraHO, %: C 52,26; H 8,07; N 15,24; 
CI 12,86; 

HafiAeHo, %: C 52,56; H 8,15; N 15,37; CI 
13,07. 

npiiMep 58 




IH * HCX 



H0 2 CCH 2 -D-Cha-Pro-4-NHCH 2 
-3,4-AeruApo nunepnAHH.HCI 

A) nonyMeHne 

4-BocNHCH 2'N-MeTMn-nMpuiA^HMM-^OAMAa 

K nepeMeLUMBaeMOMy pacrBopy 

4-BocNHCH 2-nnpnA^Ha (20 r, 96 MMonb) b 

aLieTOHWTpuine (200 mji) Ao^aBJ-mioT noAMeTaH 

(8,9 mji, 144 MMOJib). 

CnycTfl 16 m pacTBop KOHU,ei-iTpnpyK)T b 

BaKyyMe c nonyMeHMeiw 33,8 r (96%) B5i3Koro 

CBeTJio-Kenroro iwacna. FD-MS, m/e: 223,1 

(M + ). 

B) nonyneHMe 

4-BocNHCH 2 -N-Fmoc-3 ) 4-flernApo-nnnepMAMHa 
K nepeMeLUMBaeMOMy pacTBopy 
4-BocNHCH 2-MeTMJinnpnAMHH^noAHfla (7,7 r, 
34 MMorib) b 1 ,2-AMxnop3raHe (100 mji) 
Ao6aBJiyiK3T 1 ,8-6Mc(AMMeTnnaMHHO)HacjDTaJiHHa 
(1,5 r, 6,8 MMonb), 3aieM 
2-xnop3Tnnxnopcf>opMwaTa (5,3 r, 37 mji), 
PacTBop KunaTflr c o6paTHbiM xonoAnnbHUKOM n 
cnycTJi 2 m oxnaxfla^T a° KOMHatHoK 
TeMnepaTypbi h pacTBOpMTenb yAanafOT b 
BaxyyMe, a ocraTOK obiCTpo xpOMaTorpacfMpyioT 
nepe3 KonoHKy c cunnKarerteM, ariKwpya 
cwecbw reKcaHa c 20% srmiaueTaTa. 
OpraHMHecKne pacrBopmeni/i yAanaioT b 
BaKyyMe n ociaroK pacTBopaiOT b MeTaHOJie 
(300 mji) h KunflTflT co6paTHbiM xonoflnnbHWKOM 
b TeneHne 20 mmh. nocne ororo AooaBjmKDT 
HacbiLneHHbiM BOAHbiC^ pacTBop 6wKap6oHaTa 
HaTpun (100 win) w pacTBopnTenn yAarmioT b 
BaKyyiwe. OciaroK pacTBopwtOT b BOAe (200 mji) 
n npoMbi Bator stot pacrBop ^aax^bi reKcaHOM, 
saTeM HacbiiAaioT TBepflbiM NaCI n 
sKCTparnpyfOT HecKoribKo pa3 3-TnnaueraTOM. 

06"beAHHeHHbie STUJiau.eTaTHbie SKCTpaKTbi 
cyiuaT (MgS0 4 ), <£mibTpyfOT n KOHueHTpupyHDT b 
BaKyyMe c nonyMeHneM crerKa xenTOBaToro 
Macria, KOTopoe pacTBopaioT b AHXJiopMeiaHe 
(75 mji). K 3TOMy nepeMeLUMBaeMOMy pacTBopy 
3areM ppfiaansucT N, N-AnnsonponnnsTMJiaMHH 
(2,1 mji, 12,2 MMonb), nocne 3Toro - 
9-c|3JiyopeHHJiMeTmixjiopct3opMMaT (3,2 r, 12,2 
MMonb). CnycTH 2 m pacTBopnierib yflajiniOT b 
BaKyyMe n ociaTOK pacTBopnioT b STUJiaLieTare 



o 

in 
00 
u> 
00 



-41- 



(250 MJl) U npOMblBaHDT RBaWRW 1h paCTBOpOM 
J1MMOHHOM KMCJlOTbl, OflHH pa3 GOneBbIM 
paCTBOpOM, ABa>Kflbl HaCblLl^eHHblM BOAHblM 

pacTBopoiw 6nKap6oHara HaTpi/ia u, HaKOHeu[, 
oflMH pas coneBbiM pacTBopoivi. OpraHnnecKyK) 
dpazy nocne aroro cyniaT HaA cynbc^aTOM 
MarHMa, cjDnnbTpyfOT m KOHi^eHTpMpywr b 
BaKyyMe v\ ocraTOK xpoMarorpacjDnpyKDT nepe3 
KonoHKy c cn/iMKareneM, onionpyfl crynei-HaTo 
rpaflneHTOM or reKcaHa c 5% 3Tt/inat4eTaTa ao 
reKcaHa c 50% 3TnnaueTaTa. CoAepwamwe 
npoflyKT (£ipaKL\i/in (onpefleneHO nyTeiw TCX) 
o6-be,qnHyitoT \a KOHL^eHTpupytor c nonyneHneivi 4 
r (27%) oenoro TBepfloro Beu^ecTBa. 
MK; 1 H-flMP; FD-MS, m/e: 435 (M + ). 

B) nonyneHne 
N-(t-Bu0 2 CCH 2 )-N-Boc-D-Cha-Pro-4- 
NHCH 2-N-Fmoc-3 > 4-AerMApo-nwnepnflHHa 

Cnoco6awin, no cymecTBy 3KBHBaneHTHbiMH 
onwcaHHbiM b npuMepax 23-A n 1->K (ncnonb3ya 
N-(t-Bu0 2 CCH 2 )-N-Boc-D-Cha-Pro-OH), 
nonynaiOT 2,5 r 

N-(t-BuO 2 CCH 2 )-N-Boc-D-Cha-Pro-4- 
NHCH 2-N-Fmoc-3 ) 4-AernApo-nnnepMAMHa i/ia 
4-BocNHCH 2 -N-Fmoc- 

3,4-flernApo-nnnepwAHHa. MK; 1 H-flMP; FD-MS, 
m/e: 799 (M + ). 

T) nonyneHne 
N-(t-Bu0 2 CCH 2 )-N-Boc-D-Cha-Pro-4- 
NHGH 2-3,4-AernApo-nnnepHAHHa 

N-(t-Bu0 2 CCH 2 )-N-Boc-D-Cha-Pro-4-NHCH 2 
-N- Fmoc-3,4-flerMApo-nnnepMAHH (1,5 r, 1,9 
MMOJib) pacTBop^HDT b Mopct>oni/iHe (25 Mn) w 
nocne nepeMeiUHBaHUfl b TeMenne 5 w 
pacTBopurenb BbinapuBatc-T b Ba«yyMe. OcTaTOK 
pacTBopflfOT b 3Tnnai4eraTe h nonyMenHbii/i 
pacTBop npoMbiBaioT ABax<Abi Hacbiu^eHHbiM 
BOAHbiM pacTBopoM 6*HKap6oHara Harpun, 
cyujaT (MgSC4), cjDkmbTpytOT m KOHL^eHTpwpyioT b 
BaKyyMe. OdaTOK 3aTeiw pacTBOpaioT b 
neoanbUJOM o6"beivie xnopocfcopMa n 
xpoMaTorpacfwpyioT Ha cwnuKarene, antoMpya 
rpaAneHTOM (A/B) ot 5% ao 10% A/B (A =9:1 
MeTaHon/KOHL^eHTpupoBaHHbiPi NH 4 OH; B = 
xnopoc£opM). CoAepxau^ne npoAyKT appaKL^HM, 
cornacHO TCX, o6"beAWHflK)T m KOHi_\eHTpnpyiOT b 
BaKyyMe c nojiyMeHnew 890 Mr (82%) oenoro 
TBepfloro Beu^ecrBa. 1 H-5=IMP; FD-MS, m/e: 576 
(MH + ). 

fl) FlonyMeHMe 

H O z CCH z ~D- CTia- Pro- 4- NHCH^-3 , 4-.fl.er MflpO- 

nKinepMAMH +hci 

Hepe3 pacTBop 
N-(rpeT-Bu0 2 CCH 2 )-N-Boc-D-Cha-Pro- 
4-NHCH2-3,4-AerHApo-nnnepMAHHa (820 wr, 
1 ,4 MMorib) n aHH3ona (1 Mn) b AUOKcaHe (25 
Mn) npn 0°C b TeneHne 10 mmh 6ap6oTupyK)T 
ra3oo6"pa3Hbii/i HCI. nocne nepeMewi/iBaHi/m b 
TeneHne 12 nacoB pacTBopwTenb yAanaioT 8 
BaKyyMe m ocraTOK pacTBopjiioT b BOAe (50 Mn) 
n nonyneHHU^ pacTBop npoMbiBaior ABa>KAbi 
AH3TnnoBbiM 3c|dmpom. BoAHyK) <£a3y 3areM 
KOHueHTpupyjor ao o6"beMa npuMepHO 20 Mn b 
BaKyyMe \a ocTaroK OMMU^aHDr nyieM RPHRLC 
(MeTOfl 2; rpaAneHT (A/B) ot 98/2 ao 70/30, 2 
4). CoAep>Ka m n e npoAyKT cf)paKLti>ii/i, kbk 
onpefleneHO c noMou^bio aHannTHMecKoPi 
RPHRLC, o6-beAHHflK)T, MacrnMHO 



KOHL^eHTpupyior b Bai<yyMe h nnocf)nnn3yior c 
nonyMeHneM 442 Mr (68%) 6enoro TBepAoro 
BeiAecTBa. UK; 1 H-^MP; FD-MS, m/e: 423 
(MH + ). 

AHann3 Anfl C 22 H 35 N404.2HCI. 1 ,5H 2 0: 
paccHMTaHO, %: C 50,57; H 3,29; N 10,72; 
HaflAeHO. %: C 50,31; H 8,46; N 10,93. 
flpuMep 59 




2Q H0 2 CCH 2 -D-CTia-riM»-4-l1HCH 2 CH 2 -3 ,1-flerilflpQ- 

nuneppi^HH •hcj. 

nonyMeHMe 
HO 2 CCH 2 -D-Cha-Pro-4-NHCH 2 CH 2 - 
3,4-AemApo-nnnepnAHH»HCI 
25 CnocooaMU, no cymecTBy aKBMBaneHTHbiMn 
onucaHHbiM b npnMepe 58, nony^afOT 73 Mr 
HO 2CCH 2 -D-Cha-Pro-4-NHCH 2 CH 2 - 
3,4-AernApo-nnnepnAHH-rnApoxnopnAa M3 
4-BocNHCH 2 CH2-nnpMAHHa. L4eneBoi^ npoflyKr 
OMMLAaKDT nyreM RPHRLC MeroA 2 (rpaA^eHT 
30 (A/B) ot 98/2 ao 70/30, 2 m). UK; 1 H-5^MP; 
IS-MS, m/e: 435,2 (MH + ). 

AHann3 a™ C 23 H33N 4 04.2 1 3HCI. 3H 2 0: 
paccHMTaHO, %: C 48,26; H 8,15; N 9,79; 
CI 14,24; 

35 HafiAeHo, %: C 48,31; H 7,93; N 9,66; Ci 

14,56. 

npMMep 60 




H0 2 CCH 2 -»-Cha-Pro-4-HHCH 2 CH 2 CH 2 -3 J 4-£ler MftpO- 

nnnepnaHH *hci 

so nonyneHne HC^CCH^D-Cha-Pro^- 

NHCH 2 CH 2 CH 2 -3,4-AernAPO-nnnepMAMH«HCI 
CnocooaMU, no cyu^ecTBy 3KBHBaneHTHbiMH 

onucaHHbiM b npuMepe 58, nonynaMDT 205 Mr 

HO 2 CCH 2 -D-Cha-Pro-4- 
55 NHCH 2 CH 2 CH 2 -3,4-AernApo-nnnepMAMH-rMApo 

xnopufla H3 4-BocNHCH 2 CH 2 CH 2 -n^pnAHHa. 

MK; 1 H-JRMP; IS-MS, m/e: 449,2 (MH + ). 
AHann3 Anfl C 24 H 4 oN404«2,3HCU H 2 0: 
paccMHTaHO. %: C 52,37; H 3,11; N 10,18; 
« Ha^eHO, %: C 51,64; H 7,72; N 10,31; CI 

14,69. 

flpuMep 61 



-42- 




to 

CO 
CJi 
00 

o 



<1R, 4a R, 8 aR ) - 1-Piq- Pro - Agw ♦ 3H CL 

(N-[4-[(AMHHOMMHHOMeTnn)aMHHo] 6yTHn] 
-1 -[[(4aR ) 8AR)-fleKarnApo-1- 
(R)-M3oxMHOJiMHnn]Kap6oHMn]-1-nponMjiaMMA-Tp 
nrnApoxnopufl) 

Rf b otowi npwwiepe onpeAenaioT nyTeM 
TOHKocno^HO^ xpoMaTorpacjDMM Ha curiMKarejie 
(cMJiMKarerib 60 F-254) b cneAyiomHX cwcreMax 
(no o6-beMy): 

(A) xnopocjDopwi : MeTaHon : yKcycHaa 
KucnoTa = 135:15:1 

(B) 3TMJianeTar : yKcycHaa KucnoTa : 
a6contoTHb)M 3TaHon = 90:10:10 

(B) 3Ti^naL\eTaT : reKcaH = 70:30 
(f) xnopocjbopwi 

A) N-M©TOKCMKap6oHnncjDeHeTMnaMMH 

K nepewieuJHBaewioMy pacTBopy 

cjDeHemnawiMHa (75,2 win, 0,6 wionb) v\ 
TpnarnnaMMHa (83 win, 0,6 Monb) b Tr<J> (500 

Win) MeflfieHHO flO^aBJlflJOT 

MeTnnxnopo4>opMnaT (46,2 win, 0,6 MOJib), 
pacTBopeHHbiK b Tr<t> (50 win), nocne peaKmiM 
nepeMeiiiMBaKDT eu\e 1 4 npn komhstho^ 
TeMnepaiype, AooaBnaioT A^THnoBbitf acjDMp (2 
n) m 1 H HCI (800 Mfi). OpraHt/mecKi/iw cnotf 
npoMbiBaioT boaom, cywaT nap, cynb$aTOM 
wiamnsi, cpMJibTpyiOT w cjanribTpar 
KOHi4©HTpidpyK)T b BaKyywie c nonyMeHHewi b BHAe 
npo3paMHoro wiacna HHCToro LjeneBoro 
coeAMHeHUfl (102 r, 95%). 
B) 

2-MeTOKCMKap6oHMJi-DL-1,2,3,4-TeTparnApon3ox 

HHOJlMH-1-Kap60HOBaP KMCJlOTa 

K pacTBopy 

N-MeTOKCHKap6oHnn-c(DeHeTMJiaMMHa (102 r, 
0,57 wionb) b Tpuc^TOpyKcycHoii Kt/icnoTe (300 
mji) Ao6aBfiflK)T mnoKGUinoByfo KUicnoTy (63 r, 
0,68 Morib) n ciwecb HarpeBaioT ao Tewineparypbi 
KuneHMfl c o6paTHbiwi xonoAHnbHHKowi. nocne 
Kunfl^eHMa b TeMeHne 4 h c oSpaTHbiwi 
xonoflMnbHMKOM, peaKi^noHHyio cwiecb 
oxna>KAaioT flo KOWiHaTHotf TewmepaTypbi, 
pacTBOpuiTenb yp,ana\OT b BaKyywie n k ocTaTKy 
Ao6aBnflK)T AH3TnnoBbi^ ocjDup (800 win) c BOflofi 
(100 win). PeaKL^MOHHyK) cwiecb aoboaat ao pH 
12 c nowioiAbio 5h pacTBopa NaOH n OTAennioT 
BOAHbiPi enow. K BOAHOMy cnoio AOoasnfltOT 
Ai/iarwnoBbiiTi 3c£np (500 win) n pacTBop 
noAKMcnfifOT ao pH 2,5 c nowiombio 5h HCL 
OpraHmecKwCi enow OTAenaioT, cywaT HaA 
cynbo>aTOwi wian-ikifl, cjDnnbTpyioT m c£nnbTpaT 
KOHi4eHTpnpyioT B BaKyywie, nonyMan b BHAe 
wiacna nucroe ueneBoe coeAMHeHMe (107 r; 
80%). FAB-MS: 236 (MH + ). 

B) TpeT-6yTwiaBbiw 3dpv\p 
2-wieTOKCHKap6oHnn-DL-1 ,2,3,4- 

TeTparHflpOH30XHHOnHH-1 -Kap60HOBOM KHCnOTbl 

K nepewieuji/iBaewioMy oxna>KAaewiowiy (0°C) 
pacTBopy 

2-wieTOKCHKap6oHnn-DL-1 ,2,3,4-TeTparvtApoi430X 
HHonw-M-KapooHOBoPi KMcnoTbi (2) (105 r, 0,45 
Monb) b CH2CI2 (200 win) AocaBnaiOT 
Tper-6yraHon (52 win, 0,54 wionb) n P,U,K (92 r, 
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0,45 wionb). CnycTH 2 4 npw 0 °C m 24 m npt/i 
KowiHaTHOti TewinepaType, pacTBopnTenb 
yAanaior b BaKyywie m k ocTaTKy AoSaBnaioT 
aTunaueTar (800 win) c 1h pacTBopowi 
6wKap6oHaTa HaTpum (300 win). OpraHUNecKkitf 
enow OTflenflioT, npowibiBaior boaoi*, 1,5 h 

paCTBOpOWl HMWIOHHOW KMCnOTbl H BOAOM. 

OpraH unecKH v\ enow cyujaT HaA cynbcjDaTOWi 
Mamnfl, 0nnbTpyioT m cf)nnbTpar 
KOHueHTpMpyioT b BaKyywie c nonyMeHnewi b BMfie 
wiacna MMCToro u,eneBoro coeAHHeHna (106 r; 
81%); FAB-MS: 292 (MH + ) TCX: R f (A)= 0,61; 
3newieHTHbiM aHann3 aha Ct6H2iN04: 

paccHHTaHO, %: C 65,96; H 7,27; N 4,81; 

HaMAeHO, %: C 66,24; H 7,28; N 4,73. 

0 Tper-6yrnnoBbiM acjDwp 

2-wieTOKCHKap6oHnn-(1 RS,4aSR,8aSR)- 
neprMApoM30MHAonnH-1 -KapGoHOBOM KMcnoTbi 

PacTBop TpeT-6yTnnoBoro ac^upa 
2-Me™-iKap6oHnn-DL-1 ,2,3,4- 
TeTparnApon3oxnHonMH~1 -Kap6oHOBOM KMcnoTbi 
(105 r, 0,36 wionb) b Tper-oyraHone (800 win) 
BoccTa Ha Bn n Ba kdt b npucyTCTBMM 5% 
Rh/AI 2O3 (52,5 r) npn paBneuww BOAopoAa 55 
6ap (800 ncn) b annaparype BbicoKoro 
AaBneHMH npn 50 °C n b reneHne 24 
PeaKi_|MOHHyio cwiecb cpunbrpyiOT nepe3 cnoPi 
AnaTowioBOM 3ewinn, m cjDnnbTpaT 
KOHLieHTpupyioT b BaKyywie. nonyqeHHoe wiacno 
cyujaT c nonyMeHMewi Mucroro L^eneBoro 
coeAKHeHKa (96,5 r, 90%); FD-MS: 298 (MH + ); 
TCX: R f (B)=0,63. 

A) STunoBbitf Qdpwp 

2-wieTOKCnpKa6oHMn-(1 RS, 4aRS,8aRS)- 
neprnAPOM30XMHonMH-1 -Kap©OHOBOM KucnoTbi 

K pacTBopy TpeT-6yTnnoBoro acfjupa 
2-wieroKCMKap6oHnn-(1 RS,4aSR,8aSR)- 
neprnApoM30XMHonnH-1 -Kap6oHOBOM KucnoTbi 
(81,2 r, 273 wiwionb) b sraHone (500 win) 
Ao6aBnyiioT otokcma Harpua (21%-HbiPi b 
araHone) (88,4 win, 273 wiwionb) m peaKi^MOHHyto 
cwiecb Kun^TJiT c o6paTHbiwi xonoAnnbHUKOwi b 
TeneHne 24 m. OpraH WHecKMtf pactBopurenb 
BbinapuBator b BaKyywie, Ao6aan«iOT arnnai^eTaT 
(400 win) m bo Ay (100 win) k nonyneHHowiy 
ocTaTKy. OpraHMsecKUM cnoCi oTAensKDT, 
npowibiBaiOT ABa>KAbi boaoPi, cyujaT HaA 
cynbcJ)aTowi wiamnfl, cpunbTpyioT n cjDnnbTpaT 
KOHi4©HTpnpyioT b BaKyywie c nonyMeHnewi b BHAe 
wiacna MficToro i^eneBoro coeAHHeHU^ (70 r, 
95%); FAB-MS: 270 (MH + ); TCX: R f (A)=0,61. 

E) 2-MeTOKCHKap6oHiin-(1 RS, 4aRS, 
8aRS)-neprMApon30XMHonMH-1-Kap6oHOBan 
KucnoTa 

K pacTBopy npoAyKTa CTaAMM fl) (70 r, 260 
wiwionb) b Tr0 (250 win) AOoaBnaiOT 2h pacTBop 
NaOH (156 win, 312 wiwionb) n peaKUiMOHHyio 
cwiecb nepewieniMBaioT npn KowiHarHoi^ 
TewinepaType (30 m). OpraHMHecKuPi 
pacTBopnTenb BbinapuBaioT b BaKyywie, k 
nonyneHHOwiy ocraTKy AoSaBnaioT AHQTMnoBbM 
acjDup (400 win) \a BOAy (100 win). Boahnm cno« 
OTAenaioT v\ AoSaBn^ioT k Hewiy 3TnnaueTaT (400 
win). pH pacTBopa aoboaht pp 2,0 c nowiou^bio 
5h HCI. OpraH unecKn^ cnofi cyujaT (MgSO^, 
cpunbTpyioT n cpunbTpaT KOHueHTpupyioT b 
BaKyywie c nonyneHnewi npo3paMHoro wiacna 
Macno KpncTannn3yioT m reKcaHa (200 win) c 
nony^eHwewt HUCToro LJ,eneBoro coeAHHeHU^ 
(46,4 r, 74%); FAB-MS: 242 (MH + ); TCX: 
R f (A)=0,36; snewieHTHbi^ aHanws Ana 

C -12H-19NO4: 

paccHMTaHo, %: C 59,74; H 7,94; N 5,81; 
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HaM^eHO, %: C 59,95; H 7,88; N 5,54. 

3HaseHi/is £1MP nonyMaioT nyieM 
oKcnepniweHTa roMOHyKneapHoro pacmeMJiei-ikm, 
COSY, HMQC m DEPT. 

X) 

2-Cbz-(1RS,4aRS,8aRS)-neprnAP0M3OXMHonnH- 

1- Kap6oH0Bafi KMcnoTa 

K nepeMetuMBaeMOMy pacTBopy npOAyKra 
CTaflMM E) (46 r, 191 Miwo/ib) b 6e3BOflHOM 
CH 3 CN (200 mji), npw KOMHaTHotf TeMnepaType 

M B HHOPTHOM aTMOCCjDepe, AOGaBflfllOT pacTBop 

noflTpuweTuncmiaHa (62,4 mji, 440 MMonb) b 
GH 3 CN (60 win). PeaKi^noHHyMD cwiecb 
nepeMeiUMBaK)T npn 55°C b TeMeHne 30 mwh m 
oxna>KAaioT ao KOMHaTHo^ reivinepaTypbi. 
PeaKU.nK> r\o/\BBr\9\\OT nyTGM AOoaaneHHfl boan 
(100 mji), 3aTeM AoSaBJifiior Mera6ncynbc|DUT 
HaTpMfl (1 r). pH peaKL^noHHoPi cpeAbi 
ycTaHaB/iMBatoT paBHbiiw 10,0 c noiwoiAbio 5h 
pacTBopa NaOH h npwoaBnfiKJT no KannfiM 
6eH3mrxnopabopMnaT (27,3 win, 191 MMOJib), 
noAAep>KiiBayi pH 1 0 c noMOLAbto 2h pacTBopa 
NaOH. nocne peaKU,wi/i nepeMeuui/iBatoT 
AonojiHWTenbHo 30 MUHyT npn KOMHamoCi 
TeMneparype, opraHW-iecKuiM pacTBOpMTerib 
BbinapuBaioT b BaKyyMe m AooaBnfltOT 

AW3TMnOBblPl 30Hp (200 MJI). PeaKL^OHHyro 

CMecb aareiw ocTasJiflioT CTOSTb npn KOMHan-iotf 
TeMnepaType b TeneHwe 2mm Ao6*aBnflKOT 
STunai^eTaT (200 mji). BoAHbM pacTBop 
noAKMcnnior ao pH 2,5 c noMOLAbto 5h HCI; 
opraHHwecKUM cnotf oTAenfiKOT, cyujaT 
(MgSO 4), cjDMJibTpyfOT m ctpwnbTpaT 
KOHLJ,eHTpwpyioT b BaKyywie c nony^eHi/eM 
^wcroro L^eneBoro coeAWHeHMfl b bma© Macna 
(39,5 r, 65%); FAB-MS: 318 (MH*). 

OrieweHTHbiW aHanna AJifl C13H23NO4: 

paccHMTaHO, %: C 68,12; H 7,30; N 4,41; 

HaPiAeHo, %: C 66,37; H 7,52; N 4,37. 

3) 

2- Cbz-(1 RS^aRS^aRSJ-neprwAPOHaoxHHOJiMH- 

1 -Kap6oHnn-Pro-0-TpeT-Bu 

K nepeMeujMBaeMOMy, oxna>KAeH ho My ao 
0 °C pacTBopy npoAyicra craAMM >K) (39 r, 123 

MMOJib) B flM<t> (200 Mfl) AOSaBJlfltOT 

TpeT-6yTnnoBbiPi cno>KHbiM ao>np nponnHa (21,1 
r, 123 MMOJib), 1-rnApoKCn6eH30Tpna30Ji (16,6 
r, 123 MMOJib) h flL4K (25,3 r, 123 MMOJib). 
PeaKi4MOHHyK) CMecb nepeMeujM Bator b TeneHMe 

2 H npM 0°C n 24 h npn KOMHamo^ 
TeMnepaType. nonyneHHbitf ocaflOK <£nnbTpyK>T 
n cjDMJibTpaT KOHueHTpupyjor b BaKyyMe c 
nonyMeHneM Macna. Macno pacTBopnioT b 
aTunai^eraTe (200 Mn) c boaom (100 Mn). 
OpraHUMecKMPi cjiom npoMbiBaior 
nocneAOBaienbHO 1h pacTBOpoM 6nKap6oHaTa 
Harpufi, BOAoPi, 1 ,5h pacTBOpoM jiumohhom 
Kucnorbi i/s BOflotf. OpraHi/NecKHtf cnatf cyujar 
(MgS04), qbmibTpytoT n cipunbTpaT BbinapnBaK>r 
c nonyqeHneM aMopc{>Horo TBepnpro BemecTBa, 
KOTopoe flBnfleTCfl u,eneBbiM coeAHHeHneM b 
bha s cMecH A^acTepeoMepOB (52,7 r, 91%). 
FAB-MS: 471 (MhT). 

H) 

2Cbz-(4AR,8aR)-neprnAPOM30XMHonnH-1(R)-Kap 
6oHnn-Pro-OH 

K nepeMemnBaeMOMy pacTBopy npoAyKTa 
CTaAHU 3) (52,4 r, 111 MMonb) b CH 2 CI 2 (20 
wn) AooaBJiatoT TpnqbTopyKcycHyio KMcnoTy (70 
Mn) m aHM3on (5 Mil). PeaKMMOHHyK) CMecb 
nepeMeuJUBaioT npn KOMHaTHofi TeMnepaType b 
TeneHne 1 h m koh u,e h Tp n py k>t b BaKyyMe 6e3 
HarpesaHUfl. OcTaTOK paaeaanflioT AM3TnnoBb!M 
3C|)MpoM (400 Mn), BOAOtf (100 Mn) n pH 
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pacTBopa aoboaat ao 10,0 c noMOLL\bio 5h 
pacTBopa NaOH. BoAHbifi cnoPi OTAenfiiOT v\ 
Ao6aBn?iK)T OTunauieraT (100 Mn). pH pacTBopa 
AOBOAflT ao 2,5 c noMOiAbio 5h HCI; 
opraHnnecKM^ cno^ OTAen^toT, cyujar HaA 
cynbctparoM Mami^fi, dpunbTpyioT n cpunbTpaT 
KOHL^eHTpupyjoT b BaKyyMe c nonyneHneM 
npo3paMHoro Macna. Macno pacTBoppuoT b 
AMOTunoBOM aqbupe (500 Mn) n k pacTBopy 
Ao6aBn 9\ fOT ( L)-(-)-an bcf)a- MeT nnGeH3nnaMMH. 
PacTBop BbiAep>KHBaK)T npn KOMHarHofi 
TeMnepaType 24 m. nonyneHHoe TBepAoe 
Bem,ecTBO cjDMnbTpyfOT, npOMbiBatoT 

AMOTMnoBbiM Gcj^MpoM m cyniaT. TBepAoe 
BeiAecTBO cycneHAnpyfOT b sTunai^eTaTe, 
npoMbiBatoT nony^eHHyK) cycnemMK) 1,5h 

paCTBOpOM nUMOHHOPl KUCnOTbl 1/1 BOAOW. 

OpraHMMecKuPi cnoPi cyujaT HaA cynba^aroM 
Mamnfl, cJpunbTpyioT n cf»nnbTpaT BbinapMBawT c 
nonyneHneM L^eneBoro coeAMHeHkia b bhao 
Macna (20,2 r, 44%) FAB-MS: 415 (MH + ); 
[a] D = 3,2° (c = 0,5, MeTaHon); aneMeHTHbiM 
aHann3 any? C23H30N2O5: 

paccHMTaHO, %: C 66,65; H 7,30; N 6,76; 

HaifaeHO, %: C 66,38; H 7,36; N 6,63. 

K) 

2-Cbz-(4aR,8aR)-neprwAPOM3oxnHonMH-1(R)-Kap 
6oHMn-Pro- NH-(CH 2 ) 4 -NH-Boc 

B Kon6e 1 npoAyKT CTaAHH H) (1,06 r, 2,55 
Mwioiib) pacTBopniOT BflMO (10 Mn), oxna>KAaiOT 
AO -15°C n Ao6aBnflKDT N-MeTunMopqbonnH 
(0,28 Mn, 2,55 MMonb), 3aTeM Ao6aBnfifOT 
H3o6yTnnxnopcjDopMUiaT (0,33 Mn, 2,55 MMonb). 
PeaKMHoHHyfo CMecb nepeMeuJUBaioT npn -15°C 

B TBHeHMe 2 MMH. 

B Kon6e 2 N-Boc-1 ,4-AnaMHHO-6yraH (0,48 
r, 2,55 MMonb) pacTBopafOT b flMO (10 Mn), 
oxna>KAafOT ao 0°C m k pacTBopy AoSaBnaioT 
N-MeTMnMop0onnH (0,28 Mn, 2,55 MMonb). 
PeaKt4MOHHyHD CMecb nepeMeuJUBaioT b TeneHne 
2 mmh npn 0°C. 

CoAep>KHMoe Kon6bi 2 AQ^aBn^KDT b Kon6y 1 
\a peaKi^noHHyfo CMecb nepeMeiUMBatoT b 
TeneHne 4 q npn -15°C m b Te^eHne 24 ^ npn 
KOMHaTHOM TeMnepaType. K peaKU,MOHHOM cMecu 
Ao6aBnflK)T 1h pacrBop 6MKap6oHaTa Harpufl (1 
Mn) m pacTBopnTenb yAaJiflioT b BaKyyMe c 
nonyqeHUieM Macna. OcTaroK pacTBopsRK)T b 
arnnaueTaTe (200 Mn) n npoMbiBaioT 
nocneAOBaTenbHo 1,5 h pacTBOpoM nuMOHHoC^ 
KucnoTbi, boao^, 1h pacTBOpoM 6nKap6oHaTa 
HaTpufl (100 Mn) m BOAoi?i. OpraHUMecKMPi 
pacTBop cyujaT (MgS0 4 ), 4>nnbTpyK)T n 
KOHL^eHrpnpyjoT Aocyxa b BaKyyMe, nonyna^ 
cbipoe L^eneBoe coeAHHeHMe b bha© TBepAoro 
BeLAecTBa (1,47 r, 99%) FAB-MS: 585 (MH + ); 
TCX: R f (A)=0,70. 

J1) 

(4aR,8aR)-nepr>tAPOi / '30xnHonnH-1(R)-Kap6oHMn 
-Pro-Agm.3HCI 

K nepeMetuMBaeMOMy pacTBopy npoAyKTa 
CTaAUM K) (1,4 r, 2,4 MMOJib) b CH 2 CI 2 (2 Mn) 
AooaBnaiOT Tpucj^TopyKcycHyto KucnoTy (25 Mn) 
n aHuson (2,5 Mn). PeaKi^noHHyK) CMecb 
nepeMeuJUBaioT npu? KOMHaTHoPi TeMnepaType b 
TeneHtie 30 mmh h KOHi^eHTpupyioT 3 BaKyyMe 
6e3 HarpeBaHMJi. PeaKu,noHHyio CMecb 
pa36aBnflK)T AnarnnoBbiM acjDnpoM (100 Mn) m 
cycneH3HK0 A^KaHTMpyKOT. rionyneHHoe Macno 
nopoujKyKOT ABajKAbi b A^arnnoBOM ao>npe n 
BbicyujutBaiOT. BbicyujeHHoe Macno pacTBaparoT 
b Tr<P (20 Mn), A°oaBnfiK)T TpnaTwnaMMH (0,68 
Mn, 4,8 MMonb) n k CMecu AO^aBnntoT 
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6MC-Cbz-S-MeTnnrnoMOMeBHHy (0,859 r, 2,4 
MMorib). PeaKqwoHHyio ciwecb nepeMeiunBaioT 
npn KOMHaTHoPi TeMnepaType b TeneHne 48 h. 
OpraHUMecKM^ pacTBopwTenb BbinapuBaKDT b 
BaKyyiwe n octstok pacTBopyifor b 3Tv\nau t eraTe 
(200 mji) m npoMbisaHDT nocneflOBaTenbHO 1h 
pacTBopow 6nKap6oHaTa Haipua (100 mji) m 
boaom. OpraHUMecKM^ pacTBop cywaT 
(MgSO 4). cjDM^bTpyioT v\ KOHueHTpupyraT 
cjDi^JibTpaT flocyxa b BaKyyMe c nonyneHneM 
cwporo TBepAoro Beu^ecTBa (1,5 r, 79%); 
TCX: Rf(r)=0,33. Cbipoe TBepAoe BemecTBO 
(1,5 r, 1,93 MMorib), pacTBopeHHoe b OTaHOJie 
(50 mjt) 0 boaom (10 mji) m 1h HCI (5,8 mji, 
5,8 MMoiib), ruAPupyKDT b npucyrcTBMM 5%-Horo 
Pd/C b Ka^ecTBe KaTann3aTopa (2,5 r) npn 
KOMHaTHoPI TeMnepaType m noA AaBneHneM. 
KaTariM3aTop yAanaroT nyTeM cpunbTpoBaHMfl m 
o>mibTpaT KOHi^eHTpupyioT b BaKyyMe c 
nojiyqeHMeM Macna. Macro pacTBoppiJOT b 
Tpno>TopyKcycH0^ KUcnoTe (10 Mn), Ao6aBnflK)T 
TnoaHH3on (1 ,0 mji) m k cm ecu AoSasnflioT 
Tpuc^TopMeTaHcyribcjDOKMcnoTy (1,0). 
PeaKLiMOHHyio cMecb nepeMeojusatoT npn 
KOMHaTHOM TeMnepaType b TeneHne 0,5 h ki 
Ao6aBJisqK)T STMnoBbifi ocfwp (100 win). 
OTAennBiuyHDCfl b pe3ynbTaTe oTCTanBaHUfl 
>KMAKOCTb AQKaHTMpytOT m nojiyHeHHoe Macno 
ABa>KAbi pacTupatOT c AnaTwnoBbiM sc^npoM v\ 
cyniaT b BaKyyMe c nonyMeHneM cbiporo 
TBepfloro Beu^ecTBa (1,3 r). TBepAoe BemecTBa 
(1,3 r) pacTBopflMDT b 0,05%-hom pacTBope HCI 
n bhocht b KonoHKy pa3MepoM 5 X 25 CM c 
HenoABMKHOfi cpa30fi Vydac G 1s -cmojiom. Arm 
snNDnpoBaHUfl nenTHfla M3 kojiohkm Mcnonb3yK)T 
rpaflneHT B03pacraioLi4nx KOHL^eHTpai^MM CH3CN 
(ot 2% ao 25%). 4>paKu,uin co6npaioT n 
o6"beAMHflK0T Ha ocHOBe npocf)nnbHoi?i 
a Han MTimecKOfi RPHRLC v\ nMoctunnsnpyHDT c 
nonyqeHneM MMcroro L^eneBoro coeAHHeHMfl 
(0,139 r, 15%); FAB-MS 393 (MH + ). 

3/ieMeHTHbiM aHanM3 An* 

C 2oH36N 6 0 2 . 5HCI,3H 2 0: 

paeon MTciHO, %: C 38,28; 

Hai/AeHO, %: C 38,34. 

flpuMep 62 




HO CCH -D-Cha-F^o-4-NHCH C H MH *HC1 
2 2 2 6 4 2 

nojiyneHne H02CCH 2 -D-Cha-Pro-4- 
NHCH 2 C 6 H 4 NH2.HCI 

Cnoco6aMM, no cymecTBy OKBUBaneHTHbiMn 
onucaHHbiM b npuMepax 1->K (ncnorib3yfl 
N-(TpeT-Bu0 2 CCH 2 )-N-Boc-D-Cha-Pro-OH) ) 
23-r m 58-A, nonynatoT 0,17 r 
HO 2 CCH 2 -D-Cha-Pro-4- NHCH 2 CeH 4 NH2.HCI 

H3 4-HHTpo6eH3nnaMMH-rMAPOxriopMAa. 
L^eneBOM npoAyKT OHMi^aioT nyTeM RPHRLC, 
MeTOA 2 (rpaAMeHT (A/B) ot 98/2 ao 70/30, 2 
m). UK; 1 H-tf MP; FAB-MS, m/e; 431,3 (MH + ). 



AHann3 An« C 23 H 34 N 4 0 4 «2,2HCI. 1 ,5H 2 0: 
paccHHTaHO, %: C 51,37; H 7,35; N 10,42; 
CI 14,50; 

HatfAeHo, %: C 50,87; H 6,72; N 10,41; CI 
14,18. 
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HO CCH -J>-CTia-Pro-4-NHCH CH C H NH *HC1 
2 2 2 2 6-12 

20 nojiyneHne H02CCH 2 -D-Cha-Pro-4- 

NHCH 2 CH 2 C 6 H 4 NH 2 .HCI. 

CnocoOaMM, no cyu^ecTBy 3KBHBaneHTHbiMH 

oni/icaHHbiM b npuMepe 62, nonynafOT 0,19 r 

HO 2 CCH 2 -D-Cha-Pro-4- 
25 NHCH 2 CH 2 C 6 H 4 NH 2 .HCi M3 

4-HMTpocjDeHeTMnaMHHa-rnApoxnopnAa. 

UeneBoCi npoAyKT OMULi^afOT nyTeM RPHRLC, 

MeTOA 2 (rpaAweHT A/B ot 98/2 ao 70/30, 2 

naca). MK; 1 H-flMP; FAB-MS, m/e: 445,3 (MH + ). 
AHSU1H3 Anfl C 24 H 36 N 4 0 4 .2,2HCI. 0,5H 2 O: 
° u paccMMTaHO, %: C 54,00; H 7 40; N 10,50; 

CI 14,61; 

HaMAeHo, %: C 53,65; H 7,59: N 10,24; CI 
14,33. 
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HO CCH -D-Cna-Pl-O-4-HHCH -3-F-C H NH *HCi 
2 2 2 6 3 2 

A) nonyneHne 4-Boc 2 NCH 2 -3-F-C 6 H 3 N0 2 
K nepeMeujMBaeMOMy pacTBopy 

2-cf>Top-4-HMTpoTonyona (-5 r, 32 MMoiib) b 
50 TeTpaxnopwAe ymepoAa (160 mji) Ao6aBrmKOT 
N-6poM-cyKL4MHHMHA (5,7 r, 32 MMonb), 33tcm 
nepeKucb 6eH30nna (0,78r, 3,2 MMonb) n 

paCTBOp KUn^TflT C OGpaTHblM XOnOAMJlbHUKOM. 

CnycTfl 12 m HarpeBanne yAa/ifiHDT m CMecb 
pa36"aBj-iflK)T TeTpaxnopMAOM ymepoAa (100 mji) 

55 )A npoMbiBaroT boaom. OpraHMHecKyro cpasy 
3aTeM pa36aBn?iK3T OTunaueTaTOM (300 Mn), 
cymaT (MgS0 4 ), c|)MnbTpyioT \a KOHLjeHTpi/ipyioT b 
BaKyyMe. OcTaTOK pacTBopnioT b 
TeTparMAPOCjDypaHe (50 mji) h AooaBnaioT k 

q Q nepeMeujuaaeMOMy pacTBopy NaH (60%-Haa 
AUcnepcMfl B Macne; 1,3 r, 32 MMOJib) b 
AH-TpeT-6yTnnnMHHOA^Kap6oKCMJiaT (6,9 r, 32 
MMOJib) b Tl~0 (100 mji). nocjie nepeMeujMBaHUfl 
b TeneHne hohm pacTBOpHTejib yAajiHKrr b 
BaKyyMe m ocTaTOK xpoMaTorpacfjupyiOT Ha 
cnjiMKarene, antonpyn CTyneHMaTbiM rpaAneMTOM 
ot reKcaHa ao CMecu reKcaHa c 20% 

-45^ 



QTunai^eTaTa. CoAepxau^ne npoAyKT appaKi^MM 
(on pe^en 5=1 tor nyTeiw TCX) o6"beflHHflNDT M 
KOHi^eHTpupykDT b BaKyyMe c nonyneHneM 39 r 
(33%) 6enoro TBepfloro BemecTBa. MK; 1 H-.RMP; 
FD-MS, m/e: 370 (M + ). 

AHa/ina Afifl C17H23N2O6: 

paccHHTaHo, %: C 55,13; H 6,26; N 7,56; 

HawfleHO, %: C 55,27; H 6,23; N 7,44. 

E) nonyneHne 
HO 2 CCH 2 -D-Cha-Pro-4-NHCH 2 -3- 
F-C 6 H3NH2.HCI 

CnocooaMM, no cymecTBy SKBMBaneHTHbiMM 
onucaHHbiM b npniviepax 23-A, 1->K (Mcnonbaya 
N^TpeT-BuOsCCH^-N-Boc-D-Cha-Pro-OH), 
23-r m 58-14, nonynafOT 0,44 r 
HO 2 CCH 2 -D-Cha-Pro-4-NHCH 2 - 
3-F-C 6 H 3 NH 2 «HCL LJeneBoM npoflyKT QMHtnafOT, 
Mcnojibsya RPHRLC, ivieroA 2 (rpaAMeHT A/B ot 
98/2 ao 70/30, 2 m); 14 K; 1 H-flMP; FAB-MS, m/e: 
449,3 (MhT). 

AHan«3 Ana C23H33N40 4 F.1 ,3HC!: 

pacCHMTaHO, %: C 55,70; H 6,97; N 11,30; 
CI 9 29' 

HafifleHO, %: C 55,38; H 6,97; N 11,05; CI 
9,31. 

npuMep 65 




H0 2 -CCH 2 -»-Clia-Pro-4-NHCH 2 -2-aMMfll1HOTMOqieH *HCL 

(N-(Kap6oKCHMeTMn)-D-4MKJioreKCMnajiaHHJi- 
N-[[5-(aMHHOHMMHOMeTnn)Tno4)eH- 

2-nxi]MeTMn]-L-nponnHaMMA-rwAPoxnopnA) 

A) rionyMeHne 2-4KaHo-5-c£opMMnTMOc£eHa 
B BbtcyweHHyK) b cyujMnbHOM LUKaqby 
Tpexropnyjo Konoy ewiKOCTbra 1 n bhocat 
AMnaonponnnaMMH (9 mji, 66 MMonb) m Tr<J> (150 
Mil) b aTMOcqbepe a30Ta. Konoy oxnawAaioT ao 
BHyTpeHHew TeiwnepaTypbi -78 °C (cyxow neA o 
at^eTOHOM). K aroiwy nepeMeLUMBaeMOMy 
pacTBOpy Lunpni^oM floGaBnaioT H-6yrnnjinrni?i 
(1,6 mji b reKcane, 41,3 mji, 66,1 MMonb) n 
CMecb ocTaBJiflioT npn nepeMetunBaHUM b 
TeHeHne 5 mmh. K OTOMy pacTBopy AooaBnaioT 
pacTBOp 2-TMoqt>eHKap6oHMTpMna (6,55 r, 60 
MMOJib) B "TT<t> (30 Mil) b TeMeHMe 10 MUH. 
rionyHeHHbiM HpKO-KpacHoro i^Beia pacTBop 
nepeMeiunBaHDT npM -78°C b TeneHi/ie 45 muh, 
nocne nero AooaBnflioT iunpni40M 
AMMeTMJicjDopMaMMA (23,3 win, 300 Miwonb), 3ry 
cwiecb nepeMeuuMBaiOT b TeneHMe 2 4 npn 
-78 °C, 3aTeM AOoaBrmioT nuMOHHyra KMcncry 
(oKono 10 r), a nocne 3Toro - bo Ay (60 win). 
JleTyHne pacTBopnTenn yAanaioT b BaKyyMe n 
ocTaTOK pacnpeAenniOT Me>KAy AW3TnnoBbiM 
oqbupoM n pacconoM (200 vtn Ka>KAoro). Cnoki 
pa3flenflfOT n BOAHyio qt>a3y npoMbiBaioT oamh 
pa3 A^3TMJioBbiM sqbupOM. 06-beAMHeHHy*o 
opraH MMecKy to dpa3y npoMbiBaioT oamh pa3 
coneBbiM pacTBopoM, cyujaT HaA cynbqbaTOM 

Mam MJI, CpMJlbTpyHDT M KOHL^eHTpHpyKDT B 

BaKyyMe c nonyneHweM wemoro HBeTa TBepaoro 
BeLAecTBa, KOTopoe OMMinaiOT nyTeM 
xpoMarorpac|DHM Ha curiMKarerie, Mcnonbsya 



rpaAMeHT 3TMnau;eTaT/reKcaH (ot reKcaHa ao 
reKcaHa c 50% STMnai^eTara). OpaKu^n, 
coAepxaLAne HMCTbifi npoAyKT, o6"beAMHflKor n 
KOHt^eHTpMpy jot b BaKyyMe, nonynafl 6,9 r (84%) 
2-i4waHO-5-cjDopMMn-TMOc|DeHa. 1 H-.flMP. 

B) rionyMeHne 
2-L4naHO-5-(rnApOKCMMeTnn)TMOc|DeHa 

K pacTBopy 2-^aHO-5-<£opMMn-TMoo>eHa 
(6,9 r, 50 MMonb) b sTaHone (100 mji) 
Ao6aBnaioT nopmMFiMM GoprMflpMA HaTpMH (1 ,9 r. 

10 50 MMonb). nocne nepeMeujWBaHMfl b TeneHne 5 
mmh pacTBopMTenb yAamioT b BaKyyMe m 
ocTaTOK pacnpeAenawrr Me>KAy 3Tnnai4eTaTOM m 
pacconoM. CnoM pa3AenaioT m opraHMHecKyio 
cpa3y npoMbiBaior oamh pa3 1M pacTBopoM 
nuMOHHOM KKcnoTbi m oamh pas coneBbiM 

15 pacTBopoM, 3areM cyiuar (MgS0 4 ), QtiwibTpyioT 
m KOHL^eHTpMpyior b BaKyyMe c nonyneHMeM 6,1 r 
(88%) 

2-i4MaHo-5-(rMApoKCMMeTMn)TMOcjDeHa. 1 H-5=1MP; 
FD-MS, m/e: 140 (M + ). 
2 0 AHanns Ana CeH 5 NOS: 

paccHHTaHQ, %: C 51,78; H 3,62; N 10,06; 

HaMflQHO, %: C 51,54; H 3,62; N 9,86. 

B) nonyneHMe 
2-i^naHO-5-(6poMMeTnn)TMOc|3eHa 

K pacTBopy 

25 2-MMaHO-5-(mApoKCMMeTnn)TMOCf3eHa (6,0 r, 43 
MMonb) b Tf0 (50 Mn) Ao6aBnfltoT 
TpMcjDeHnncpoccjDMH (15,7 r, 47 MMonb) m 
TBTpaSpoMMA ymepoAa (12,3 r, 47 MMonb). 
nocne nepeMeniMBaHun b TeneHMe hohm b 
aTMOccjDepe asoTa npw KOMHaTHOM TeMnepaType 

30 pacTBopMTenb yAannioT b BaKyyMe m ocTaTOK 
pacTBop^KOT b xnopocjDopMe, 3aieM 
aAcopGMpyioT na cwnnKarene m bhocat b 
cMnMKareneByho KonoHKy. npoA/KT aniOMpyiOT, 
Mcnonbaya rpaAMeHT OTunai^eTaT/reKcaH. 

35 ct>paKL\MM, coAepwami/ie mmctn^ npoAyKT (KaK 
ycTaHOBneHo nyTeM TCX), 06-beAMHflKOT n 
KOHi_\eHTpMpyK)T b BaKyyMe c nonyMeHMeM 6,5 r 
(75%) 

2-UMaH0-5-(6poMMeTnn)TMOcjDeHa. 1 H-5=IMP;< 
FD-MS, m/e: 203 (M + ). 
40 AHajius Ana C 6 H 4 NSBr: 

paccHMTaHO, %: C 35,66; H 1,99; N 6,93; 

HaMAeHO, %: C 35,71; H 2,03; N 6,95. 

I~) nonyneHne 
2-i4naHO-5-(aMMHOMeTnn)TMo4)eH # HCI 

45 K oxna>KAeHHOMy ao 0°C pacTBopy 
2-i4MaHO-5-(6poMMeTMn)-TnocjDeHa (6,0 r, 30 
MMonb) 3 Tl~<t> (50 Mn) b aTMOcq^epe a30Ta 
AoSaBnsiiOT nopi^n^MM NaH (60%-Haa 
AMcnepcwa b Macne; 1,3 r, 33 MMonb). K stom 
nepeMeniMBaeMoPi cycneuswM b TeneHMe 30 

50 MMHyT pacTBop 

AM-TpeT-6yTMnMMMHOflMKap6oKCMnaTa (7,1 r, 33 
MMonb) b Tr<^ (50 Mn). nocne nepeMeujMBaHMfl 
b TeneHMe 3 h, AoSaan^iOT HacbiLAeHHbii^ 
BOAHbiC^ pacTBop xnopMAa aMMOHMs (100 mji). 
JleTynue pacTBopMTenM 3aTeM yAanjiioT 3 

55 BaKyyMe m qctstok pacnpeAennioT Me»<Ay 
3TMnai4eTaTOM m boaom. CnoM pa3Aen?iK0T m 
opraHMHecKyKO qba3y npoMbiBaioT ABa>KAbi 
coneBbiM pacTBopoM, cymaT (MgS0 4 ), 
cpMnbTpyioT m KOHL4eHTpMpyioT b BaKyyMe c 

60 nonyneHMeM 10,5 r (100%) 

2-4MaHO-5-Boc 2 NCH 2 -TMOCbeHa, KOTopuM npM 
ctohhmm KpMCTannM3yeTCfl. 3to TBepAoe 
BeiAecTBO pacTBopaioT b sTMnai^eTaTe (200 Mn) 
n oxna>KAaKOT ao 0°C, Mcnonb3ya 5aHio nbAa c 
boao^. Mepe3 pacTBop 3 TeMeHMe 10 muh 
6ap6oTMpyiOT cyxoM ra30o6paaHbiPi HCI M CMecb 
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nepeMewnBaKJT b TeHeHMe 2 4, b Te^eHi/ie 
KOTopbix oHa HarpeBaercq ao KOMHaTHOfi 
TeMnepaiypbi. PacTBOpnTenn yflan^fOT b 
BaKyyMe m nonyneHHoe TBepAoe BemecTBO 
cycneHflnpyioT b austmhoboiv! aqbupe w 
OTAenflKiT nyTeM qbwnbTpoBaHi/ia. Bexioro i^seTa 
TBepAoe BeLnecTBo cyujaT b Ten e Hue hohm b 
BaKyyivie, nonynas 5,2 r (100%) 
2-i4naHO-5-(aMMHOMeTnn)TMOc(DeH .HCI. 1 H-5RMP; 
FD-MS, m/e: 139 (M" 1 "). 

AHa/iM3 Ann C 6 H7N 2 SCI: 

paccHHTaHo: %: C 41,26; H 4,04; N 16,04; 

HafiAeHO, %: C 41,19; H 4,12; N 15,82. 

fl) nonyMeHne 
N-(TpeT-BuO 2 CCH 2 )-N-Boc-D-Cha-Pro- 
4-NHCH2-2-i4naHOTMoqbeHa 

Cnoco6oM, no cymecTBy aKBMBaneHTHbiM 
onucaHHoiwy b npuwepe 1->K (Hcnonbsya 
N-(rpeT-Bu02CCH 2 )-N-Boc-D-Cha-Pro-OH), 
nonynawT 4,6 r (93%) 

N-(TpeT-BuO 2 CCH 2 )-N-Boc-D-Cha-Pro- 
4-NHCH 2 -2-i4naHOTHoc^sHa M3 
2-t4MaHO-5-(aMMHOMeTMn)THoqbeH «HCI. 
I/IK; 1 H-flMP; FD-MS, m/e: 602 (M*). 

E) nonyneHne 
N-(TpeT-BuO 2 CCH 2 )-N-Boc-D-Cha-Pro- 
4-N HCH 2 -2-C(N H)r\lHBoc-Ti/iocf)eHa 

Hepe3 pacTBop 
N-(TpeT-Bu0 2 CCH 2 )-N-Boc-D-Cna-Pro- 
4-N HCH 2 -2-L\naHOTMOCpeHa (1,5 r, 2,5 MMonb) 
m TpnaTmiawiMHa (4,5 win) b nupuflUHe (45 win) b 
TeneHHe 5 mmh nponycKator nyieivi 
6ap6oTnpoBaHMJi ra3006pa3Hbifi cepoeoflopoA u 
3aTeM cocyfl saKpbiBaicT w ocTaBnaroT cTOflTb b 
TeMeHne homh. Ha cneAy^mee yrpo Mepe3 
pacTBop b reneHMe 5 mhh 6ap6oTnpyioT a3or h 
pacTBopMTenb yAanaroT b BaKyyMe. OcTaroK 
pacTBopntor b STunai^eTaTe w nonyneHHbifi 
pacTBop npoMbiBatoT oakh pa3 boaow m oahh 
pa3 coneBbiM pactBopoM, nocne nero cywaT 
(MgSOJ, cjDnnbTpyMDT m KOHi4eHrpnpy^T b 
BaKyytwe. OcTaraoaTeM pacTBopflioT b Tonyone 
u nonyHeHHbifi pacTBop KOHLieHTpupyfOT b 
BaKyyivie, noBTOpflfl onepaL^WKD flBa pa3a. 

OcTaTOK 3aTeiw pacTBopaicT b aueTOHe (100 
Mn) n AoSaBnnHDT nofliweiaH (5 Mn). nocne 
nepeMeLUMBaHun b TeMeHne hohi/i npn 
KOMHarHO^ Tewnepaiype pacTBop^Tenn 
yAanflioT b BaKyyMe. nonyneHHyio sonoTucryK) 
neHy 3areM pacTBopntoT b MeTaHone (20 Mn), 
AoSaBnflKor NH 4OAG (0,39 r, 5 MMonb) n 
pacTBop KunyiTflT c oGpambiM xonoAnnbHUKOM. 
CnycTH 1 h pacTBopurenb yAanafOT b BaKyyMe v\ 

OCT3TOK paCTBOpfltOT B Tfd> (10 Mn). K 3TOMy 

nepeMeiUMBaeMOMy pacTBopy AoGaBnawT 
pacTBop K 2 C0 3 (1,73 r, 12,5 MMonb) b BOAe 
(10 Mn), 3aTeM Ao6aB.rmfOT 
AM-TpeT-6yTMn-AHKap6oHar (2,2 r, 10 MMonb). 
nocne nepeMewHBaHi/ifl b TeneHne 1 m 
cycneH3Mio pa36~aBnflK>T QTunai^eTaTOM (400 Mn) 
n npoMbiBaior boaoui, fiotom coneBbiM 
pacTBOpoM. OpraHUMectcyio 4>a3y nocne ororo 
KOHqeHTpupyHDT b BaicyyMe n 

xpoMarorpacfwpyfOT ocTaTOK Ha cunnKarene, 
ajiKonpyn cTyneHHaTbiM rpaflneHTOM ot reKcaHa c 
10% s-TWiaLjeTaTa pp reKcaHa o 75% 
STU-nai^eraTa. CoAep>Kati^ne npoAyKT cjDpaKijun, 
ksk ycTaHOBneHO nyreM TCX, o€rbeAUH?iK)T n 
KOHqeHTpupyioT b BaKyyMe, nonynafl 1,1 r (61%) 
6eno£?i neHbi. 1 H-£?MP; FD-MS, m/e: 720 (M + ). 

AHanns Ann C 36 H57N 5 OaS: 

paccHMTaHO, %: C 60,06; H 7,98; N 9,73; 

HaMAeHO, %: C 59,76; H 8,07; N 9,52. 
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>K) nonyneHne 
HO 2 CCH 2 -D-Cha-Pro-4-NHCH 2 - 
2-aMHAHHOTkio4>eH .HCI 

Cnoco6oM, no cymecTBy 3KBHBaneHTHbiM 
onucaHHOMy b npMMepe 58-A, nonyqaior 500 Mr 
H0 2 CCH 2 -D-Cha-Pro-4-NHCH 2 - 
2-aMMAMHOTMo4)eHrtiAPOxnopMAa. n poAyKT 
OMMi^afOT nyreM RPHRLC, MeTOA 2 (rpaAneHT 
(A/B) or 98/2 ao 70/30, 2 m). UK; 1 H-?1MP; 
FAB-MS, m/e: 464,2 (MH + ). 

AHann3 Ana C 22 H33N50 4 S # 2HCU H 2 0: 

paccHMTaHO, %: C 47,65; H 6,73; N 12,63; 
CI 12,79; 

HaMAeHO, %: C 47,53; H 6,57; N 12,59; CI 
12,67. 

npMMep 66 




H0 2 CCH 2 -D-Cha.-Pr£>-Z-NHCH 2 -5-aMHAMHOnMpHflMH «HC1 

{N-(Kap6oKCHMeTMn)-D-unKnoreKcnnanaHnn- 
N-[[5-(aMHHonMMHOMeTnn)- 
nnpnAMH-2-nn]MeTMn]-L-nponnHaMtiA-rMApoxnop 

A) nonyneHMe 

N-(TpeT-BuO 2 CC H 2 )-N-Boc-D-Cha-Pro-2- 
NHCH 2 -5-i4naHonnpnAHHa 

Cnoco6aMH, no cymecTay 3KBWBaneHTHbiMi/i 
onucaHHbiM b npuiMepe 64-A, npuMepe 23-A M 
npuMepe 1 ->K (ncnonb3ya 

N-(TpeT-BuO 2 CCH 2 )- N-Boc-D-Cha-Pro-OH), 
nonynaKDT 4,4 r N-(TpeT-Bu0 2 CCH 2 )-N- 
Boc-D-Cha-Pro-2-NHCH 2 -5-nnaHonnpwA^Ha M3 
2-MeTnn-5-i4naHonnpnAMHa. MK; 1 H-?1MP; 
FD-MS, m/e: 597 (M + ). 

B) nony^eHne 

HO 2 CCH 2 -D-Cha-Pro-2-NHCH 2 -5- 

aMMAMHOnMpMAMH.HCI 

Cnoco6aMui, no cyu^ecTBy OKBMBaneHTHbiMM 
onucaHHbiM b npHMepax 65-E n 65-^, nonynaiOT 
130 Mr H0 2 CCH 2 -D-Cha-Pro-2- 

NHCH 2 -5-aMMAMHonnpnflMH-rnAPOxnopMAa M3 
N-(TpeT-Bu0 2 CCH 2 )-N-Boc-D-Cha-Pro-2-NHCH 2 
- 5-i4kiaHonnpnAHHa. npoAyKT ohm 114a kot nyieM 
RPHRLC, MeTOA 2 (rpaAMeHT (A/B) ot 98/2 ao 
70/30, 2 UK; 1 H-flMP; FAB-MS, m/e: 459,3 
(MH 4 ); HRMS (FAB), m/e: Ann C 23 H35N60 4 : 

paccHMTaHO: 459,2720; 

HaMAeHo: 459,2707. 

npuwep 67 
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HO 2 CCH 2 -D-Cha-Pro-2-NHCH 2 -5- 
aMMAHHonnnepuflMH-rnApoxnopufla 

N-(TpeT-Bu0 2 CCH 2 
)-N-Boc-D-Cha-Pro-2-NHCH 2 - 5-L^naHonnpnflMH 
(1,2 r, 2 Miwojib) nonyMaioT cnocooaMH, no 
cymecrBy 3KBWBaneHTHbiMH onucaHHbiM b 
npi/SMepax 23-A, 23-B \a 1-5. npoAyKT oMMii^araT 
nyTewi RPHRLC, MeTOA 2 (rpaflueHT (A/B) ot 
98/2 flo 70/30, 2 m). cDpaKL^H, coflep^ai^Me 
BTopocreneHHbiM (minor) npoflyicr, ksk 
ycTaHOBneHO nyTeM aHarii/iTi/mecKotf RPHRLC, 

O^-beAUHfllOT, HaCTUHHO KOHLjeHTpHpyHDT B 

BaKyywe m rmo0nnn3KpyK3T c nonyMeHneM 93 Mr 
(9% 6neAHO-3ejieHoro TBepAoro Beu^ecTBa. 
^K; Th-^MP; IS-MS, m/e: 465,5 <MH*). 

HRMS (FAB), m/e: Ana C 2 3H 41 N 6 0 4 : 

paccM^TaHo: 465,3189; 

HaMAeHo: 465,3191. 

npntviep 68 




H0 2 CCH 2 -D-Ch*-Pro-2-NHCH 2 -5-aMMflMHQ-5,6- 

aerfiflponMnepMflMH »hci 

(N-(Kap6oKCHMeTHJi)-D-L\MKJioreKCMnanaHMJi- 

N-[[5-(aMMHOMMVlHOM©TMJl)- 

I^.S^-TGTparnApo-nMpMAMH^-M^MeTMnl-L-npo 
riMHaMHA-rnApoxnopwA). 
nonyMeHne 

HO 2 CC H 2 -D-Cha-Pro-2-N HC H 2-5-aMHflUHO-5, 6- 
AernApo-nn nepnAM H-ruApoxnopi/iAa 

N-(rpeT-Bu0 2 CCH 2 
)-N-Boc-D-Cha-Pro-2-NHCH 2 - 5-L^naHonwpMflMH 
(1,2 r : 2 MMonb) nonyMaKDT cnoco6aivin, no 
CymeCTBy SKBUBaJieHTHblMH onucaHHbiM B 
npuMepe 23-A, npwwepe 23-B v\ npMMepe 2-E. 
npoAYKt OMMinawT nyieM RPHRLC, MeroA 2 
(rpaAneHT (A-B) or 98/2 ao 70/30, 2 m). 
OpaKi^nn, coAep>KaLAne maBHbiM npoAyKT, kbk 
ycTaHOBneHO nyieM aHanwTHHecKOM RPHRLC, 

06"beAHHJ1KDT } HaCTMHHO KOHLjeHTpHpytOT M 

nnoo>^nM3MpyK)r c nony^eHneM 422 Mr (39%) 

6enoro TBepAoro BemecTBa l/IK; 1 H-5 : 1MP; 

IS-MS, m/e: 463,3 (MH 4 "). 

AHariM3 Ann C 2 3H3 S N 6 0 4 .2,9HCI. 2H 2 0: 
paccMvrraHO, %: C 45,71; H 7,49; N 13,91; 

CI 17,01; 

HatfAeHO, %: C 45,51; H 6,83; N 13,66; CI 
16,83. 

flpuMep 69 
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H0 2 CCH 2 -D-Cha-Pro-3-NHCH 2 -6-aMMAMHO- 
nnpi/iAa3HH.3HCI 

(N-(Kap6oKCHMernn)-D-i4HioioreKCMrianaHMri- 

N-[[6-(aMHHOHMMHOMeTMJl)- 

nnpwAa3HH-3-M/i]MeTMJi]-L-nponiiHaMHA-TpMrMAp 
oxnopuA)- 

A) rionyHeHMe 3-MeTnn-6-i4MHoannpMAa3HHa 
K nepeMeujMBaeMOMy pacrBopy 

3-MeTnn-nnpnAa3MHa (11 r, 118 MMonb) B 
AMxnopMeTaHe (200 mji) Ao6aBJi?uoT 
AICI 3 (0,05 r), 3aTeM TpuMeTuncujinnL^MaHUA 
(21 r, 211 MMonb). Cnycrfl 20 muh nepe3 
KanenbHyio bopoh Ky p,o6aBn9\\or pacTBop 
n-TonyoncynbcfjoHMnxnopMAa (38 r, 201 MMonb) 
b AHxropMeTaHe (50 Mn) n pacTBop 
BbiAepxHBafOT npn nepewieLUMBaHkin b Te^eHwe 
hohm. Ha cneAyioii^ee yipo paoTBopnTenb 
yAarmioT b saKyyMe w ocTaTOK cycneHfli/ipytoT b 
3TaHone npn nepeMewwBaHHH b TeneHue 15 mmh 
n nocne 9Toro cJumibTpyiOT o nonyqeHneM 
TBepAoro BemecTBa 6enoro L\BeTa. TBepaoe 
BeujecTBO pacTBop^HDT b Tr4> (200 Mn) n k 
3TOMy nepeMeujuBaeMOMy pactBopy AooaBnatoT 
1 ,8-Ana3a6ni4MKno[5.4.0] yMAei^-7-eH (16 mji, 
105 MMonb). CnycTfl 1 h pacTBOpMTerib yAanafOT 
b saKyyMe n ocrraTOK pacnpeAermK>T Me>KAY 
reKcaHOM n HacbimeHHbiM boahum pacTBopoM 
xnopnAa aMMOHwa. <£a3bi pa3AejiHK>T m BOAHyio 
qba3y noALMenaMUBaioT c noMoiAbio TBepAoro 
KapooHaTa HaTpHa, 3areM 3KCTparwpyK)T Tpn 
pa3a 3TnnaneTaTOM. 06"beAMHeHHbie 
3tnjiai4eTaTHbie cj3a3bi cyuiaT (MgS0 4 ), 
cjDHJibTpyfOT h KOHi^eHTpupyioT b BaKyyMe c 
nonyneHMeM 9 r (64%) 6enoro TBepAoro 
BemecTBa. UK; 1 H-flMP; FD-MS, m/e: 119,1 

(M + ). 

B) nony^eHne 

HO 2 CCH 2 -D-Cha-Pro-3-NHCH 2 - 
6-aMMAHHO-nnpMfla3MH-rMAPOxnopnAa 

Cnoco6aMH, no cyu^ecTBy 3KBHBaneHTHbJMH 
onucaHHbiM b npMMepe 66. nonyMator 90 Mr 
HO 2 CCH2-D-Cha-Pro-3-NHCH 2 - 
6-aMMAHHO-nMpnAa3MH-rMAPOxnopHAa M3 
3-MeTMn-6-i4naHonnpnAa3HHO. npoAyKT 
OMMLAaiOT nyreM RPHRLC, MeTOA 2 (rpaA^eHT 
(A/B ot 98/2 ao 70/30, 2 h). UK; 1 H-flMP; 
FAB-MS, m/e: 460,3 (MhT). 

AHariH3 Ana C 22 H33N 7 0 4 .3HCU 2H 2 0: 

paccHMTaHO, %: C 43,68; H 6,66; N 16,21; 

HafaeHO. %: C 44,04; H 6,45; N 15,57. 

flpuMep 70 




HO CCH -»-Cha-Pro-4-NHCH -l-aMHflMHD-3,4- 
Z 2 Z 

aerHApo-nnnepnanH *hci 

(N-(Kap6oKCMMeTHJi)-D-i4HKnoreKGwnanaHnn- 

N-[[1-(aMMHOMMHHOMeTMn)- 

1 ,2,3,6-TeTpariiflponnpnflMH-4-Mn]MeTHJi]-L-npon 
nHaMHA^rkiAPoxnopuA) 

A) rionyHeHne N,N'-Boc 2 -TnoMOHe8HHbi 

K nepeMeujuBaeMoC^ cycneH3nn NaH 
(60%-Haa Ancnepcun b Macrie; 9,4 r, 234 
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Miwonb) b JV0 (500 Mn) npn 0°C AOOaBrmtOT 
THOMOMeBMHy (4,0 r, 52 MMonb). CnycTfl 30 
MUHyT oxna^aioi^yK) oaHK> yAaxifiioT n 
peaKi^noHHyjo CMecb nepeweLunBajOT a Te^eHne 
30 mmh npw KOMHaTHOM TeMnepaType. CHOBa 
cocyA (Kancy) oxna^awr ao 0°C m nepe3 
KanenbHyio BopoHKy Ao6aBnaioT pacTBop 
AH-TpeT-6yTMn-flMKap6oHara (25 r, 115 MMorib) 
B TT0 (100 mji). flocne nepeMeuJUBaHMH b 
TeMeHne 30 muh npn 0°C n flonojiHurejibHo 2 m' 
npn KOMHaTHO^ TeiwnepaType AooaB/ifiioT 
HacbimeHHbifi BOflHbifi pacTBop 6nKap6oHaTa 
HaTpufl. PacTBop 3aTeM KOHL\eHTpHpyiOT 
npuMepHo ao nonoBMHbi nepBOHanajibHoro 
o6"beMa 3 Baxyyiwe n flo6aBnflKrr GTunaL^eTaT. 
OpraHnnecKyK) cfca3y 3aTeiw npowibieatoT 
HacbHU(eHHbiM BOAHbiM pacTBopoM 6w<ap6oHaTa 
HaTpMH, 3aTeM coneBbiM pacTBopoM n nocne 
3Toro cymaT (MgS0 4 ), cfcHnbTpyicT m 
KOHL|eHrpnpyK)T c nonyneHneM 11,9 r (83%) 
6enoro TBepAoro Beu^ecTBa. UK; 1 H-flMP; 
FD-MS, m/e: 276 (M" 1 "). 

AHann3Ana CHH20N2O4S: 

paccHHTaHO, %: C 47,81; H 7,30; N 10,14; 

HauiAeHO, %: C 47,69; H 7,28; N 10,34. 

B) nonyneHne 
N-(Tper-Bu0 2 CCH 2 )-N-Boc-D-Cha-Pro- 
4-NHCH 2 -1-(N, 

N'-Boc 2 -aMMAHHo)-3,4-AernApo-nnnepnAnna 

K nepeMewnBaeMOMy pacTBOpy 

N-(TpeT-BuO 2 CCH 2 )-N-Boc- 
D-Cha-Pra-4-NHCH2-3 I 4-Aeri/iApo-n!/mepwAi'iHa 
(0,6 r, 1 Miwonb) m TpM3TMjiaMMHa (0,35 r, 3,4 
MMonb) b AHMeTtinc^opiviaMMAe (10 MJI) 
Ao6aBfifiKDT N,N-Boc 2 -TMOMOHeBMHbi (0,28 r, 1 
MMonb), 3aTeM HgCI 2 (0,28 r, 1 MMonb). 
CnycTR 4 m pacTBopMTenb yAanatoT b BaKyyMe v\ 
OCTaTOK paCTBOpjqiOT b STkuiaLjeTaTe \A 
npOMbiBaraT nonyHew-ibiM pacTBop ABa pa3a 
coneBbiM pacTBopoM. OpraHMMecKyjo cf>a3y 
3aTeM cyujaT HaA cynbcfeaTOM Man-in*, 
GjDnnbTpyjoT m KOHL^eHTpupyHDT b BaKyyMe. 
npoAyKT OHnm,aK3T nyTeM xpoMaTorpadpnn Ha 
CMJiMKarene, anjOHpya rpaA^eHTOM ot 20% 
3Tmiau,eTaT/reKcaH ao 75% aTunai^eTaT/reKcaH. 
OpaKL^nn, coAepwau^e npoAyKT, xax 
ycTaHOBneHO c noMOL^bio TCX, o6"b efli/i h h iot m 
KOHU,eHTpnpyioT b BaKyyMe c nonyneHneM 800 Mr 
(94%) oenoPi neHbi. UK; 1 H-flMP; FD-MS, m/e: 
820 (MH + ). 

AHaJlM3 AHA C4 2 H7oNgOio: 

paccHHTaHO, %: C 61,59; H 8,61; N 10,26; 

HaMAOHO, %: C 61,81; H 8,79; N 10,45. 

B) nonyqeHne 
HO 2 CCH 2 -D-Cha-Pro-4-NHCH 2 - 
1-aMHAHHo-3,4-AernApo-nMnepMAHHO-rnApoxjiop 
nfla 

Cnoco6aMM, no cym,ecTBy SKBi/iBaneHTHbiMt/i 
onucaHHbiM b npuMepe 58-fl, nojiynaK)T 0,22 r 
(55%) H0 2 CCH 2 ~D-Cha-Pro-4-NHCH 2 - 

1- aMHAMHO-3,4-AernApo-nnnepMAHHO-rnAPOxnop 
HAa M3 

N-(Tper-Bu O 2 CCH 2 )-N-Boc-D-Cha-Pro-4-N HC H 

2 - 1- (N, 

N'-Boc 2 -aMHAMHO)-3 1 4-AerMApo-nnnepnAMHa. 

npoAyKT OMt>im 1 aK>r nyTeM RPHRLC, motoa 2 

(rpaAHeHT (A/B) ot 98/2 ao 70/30, 2 m). 

MK; 1 H-^MP; FAB-MS, m/e: 463,3 (MH*). 
AHann3 Ana 023^3^04.2^^ 2H 2 0: 
paccMHTaHO, %: C 47,73; H 7,70; N 14,52; 

CI 13,47; 

Ha Wash o, %: C 47,49; H 7,64; N 14,55; CI 



13,48, 

flpuMep 71 
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H O z CCH z - D- Cha- Pr o - a- NH CH 2 - 3 - F- 6B H 3 aMMUMH • H CI 

(N-(Kap6oKCHMeTMJi)-D-mxiicnoreKCMJianaHnn- 

N-[[4-(aMMHOHMMHOMeTMJl)- 

2- 45Topct3eHMn]MeTMJi]-L-nponiiHaMHA-rMAPOXTiop 

m) 

nonyneHi/ie 
HO 2 CCH 2 -D-Cha-Pro-4-NHCH 2 -3-F- 
6eH3aMMAMH,HCI 

CnocoSaMM, no cyu^ecTBy 3KBHBaneHTHbiMM 
onucaHHbiM b npuMepe 66, nonynaiOT 0,27 r 
HO 2 CCH 2 -D-Cha-Pro-4-NHCH 2 -3-F- 
6eH3aMMAHH-rnAPOxnopnAa M3 

3- F-4-MeTnn-6eH30HMTpnna. FlpoAyKT OHULuafOT 
nyTeM RPHRLC, MeTOA 2 (rpaAMeHT (A/B) ot 
98/2 ao 70/0, 2 m). MK; 1 H-flMP; FAB-MS, m/e: 
476,3 (MH 4 -). 

AHann3 Afia C24H34N5O4F.2HCI. 1,5H 2 0: 
paccMMTaHO, %: C 50,09; H 6,83; N 12,17; 
CI 12,32; 

HatfAeHO, %: C 49,89; H 6,65; N 12,17; CI 
12,42. 

npuMep 72 




H0 2 CCH2-D-Cha-Pro-4-NHCH2-3 > 5-F 2 - 
6eH3aMHAMH.HCI 

(N-(Kap6oKCMMeTMn)-D-i4HKnoreKCnnanaHMn- 

N-[[4-(aMHHOMMMHOIWeTMJl)- 

2,6-AMcjDTop4)eHMJi]MeTMn]-L-nponnHaMHA-rMAPo 
xnopi^A) 

nojiyneHMe 
HO 2 CCH 2 -D-Cha-Pro-4-NHCH 2 -3,5- 
F 2 -6eH3aMMAHH-rnApoxr?opi'iAa 

Cnoco6aMkt, no cyi^ecTBy SKBMBaneHTHbiMM 
onucaHHbiM b npuMepe 65, nonyMafOT 0,28 r 
HO 2 CCH 2 -D-Cha-Pro-4-NHCH 2 -3,5- 
F 2 -6eH3aMiwiH«HCI M3 3,5-F2-6eH30HMTpnna. 
npoAYKT OHwmaioT nyTeM RPHRLC, MeTOA 2 
(rpaAweHT (A/B) ot 98/2 AO 70/30, 150 mmh). 
UK; 1|-|-flMP; FAB-MS, m/e: 494,2 (MH + ). 

AHann3 Ana C 2 4H33N50 4 F2«2HCL 1,5H 2 0: 

paccHHTaHO, %: C 48,57; H 6.45; N 11,80; 
CI 11,95; 

HaMAeHO, %: C 48,26; H 6,17: N 11,89; CI 
11,90. 

npuMep 73 
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H0 2 CCH r D-Cha-Pro-4-NHCH 2 -2- 
aMUHonupMAMH^HCI 

A) no/iyneHMe 
4-MeTnn-2-0TannMMflonnpHAMHa 

K nepeivieujMBaeMOMy pacTBopy 

4-MeTnn-2-aMHHonnpnflMHa (50 r, 460 MMOjib) b 
yKcycHotf KwcnoTe (1 n) AooaBriflHDT cjDTaneBbitf 
aHrnflpufl (68 r, 460 MMonb) n peaKU.MOHHyjo 
cwiecb Harpesajor pp TeMneparypbi KwneHi/is c 
o6paTHbiM xonoAnnbHUKOM. CnycTH 12 m 
KunflMeHnw c o6paTHbiM xonoAnribHMKOM, 
flo6aBn^toT yKcycHbifi aHrwApHA (43 mji, 460 
MMo/ib) m pacTBop npoflonxaioT nepen/ieujHBaTb 
npn Kunyi^eHvin o o6paTHbiM xonoAnrjbHMKOM b 
TeneHwe AononHHTenbHbix 48 m. PacTBopwTenb 
aaTeM yflanaioT b BaKyyMe n TBepAbifi oct8tok 
cycneHAHpytor b Tonyone m pacTBop 
KOHueHTpupyioT b BaKyyMe, noBTopaa 3Ty 
onepau,WK) flBa>KAbi. TBepAoe BemecTBo 3aTeM 
cycneHAnpyjor b 3Tnnau,eTaTe npH hhtshchbhom 
nepeMeixiMBaHUM n cfcunbTpyioT. flociie 
noBropeHMJi aroM onepau.ni/i npoMbiBKH b 
3TMJiai_ieraTe TBepAoe Bea^ecTBo BbicywHBaiOT b 
TeneHMe hohm b BaKyyMe c nonyneHneM 46,6 r 
(42%) 6enoro TBepfloro BemecTBa. \AK: 1 H-5 : IWP; 
FD-MS, m/e: 238 (M + ). 

AHann3Afifl (^4^(^202: 

paccHWTaHO, %: C 70,58; H 4,23; N 11,76; 

HafiAeHO, %: C 70,42; H 4,29; N 11,70. 

5) nonyneHMe 
N-(Tper-Bu0 2 CCH 2 )-N-Boc-D-Cha-Pro-4- 
NHCH 2 -2-c^TannMMAonMpMAMHa 

CnocooaMW, no cyu^ecTBy SKBUBaneHTHbiMM 
onucaHHbiM b npniviepax 64-A, 23-A m 1->K 
(ncnorib3yfl N-(TpeT-BuO 2 cc H 2 )-N-Boc- 
D-Cha-Pro-OH), nonyqaiOT 2,4 r 
N-(Tper-BuO 2 CCH 2 )-N-Boc- 
D-Cha-Pro-4-NHCH2-2-4)TannMMAonnpi4AMHa H3 
4-MeTwn-2-c|DTannMMAonMpnAHHa. MK; 1 H-5=IN/IP; 
FD-MS, m/e: 717,7 (M + ). 

B) nonyneHne 

HO 2 CCH 2 -D-Cha-Pro-4-NHCH 2 - 

2-aMHHonnpnAHH-rnAPOxnopnAa 

K nepeMewwBaeMOMy pacrBopy 
N-(Tper-BuO 2 CCH 2 )-N-Boc- 
D-Cha-Pro-4-NHCH 2 -2-c)DTannMHAonMpMAHHa 
(1,6 r, 2,2 MMorib) b OTaHone (25 mji) 
AoGaBJi 3 k)t rnApa3MHrnApaT (0,52 mji, 10,4 
MMonb). CnycTfl 1 h pacTBOpMTenn yAan^tor b 
BaKyyMe m octstok pacTBopfi kdt b 3Twnai4eTaTe w 
nonyMeHHbifi pacTBop KOHU,eHTpnpyioT b 
BaicyyMe, noBTopaa 3Ty onepau,wo Asa pa3a. 
OcTaTOK npeo6pa3y*OT cnoco6oM, no cymecTBy 
GKBMBaxieHTHbiM onncaHHOMy b npuMepe 58-fl, 
nonyHafl 380 Mr 6enoro TBepfloro Beu^ecTBa 
(37%). FlpoAyKT o^nLAajoT nyTeM RPHRLC, 
MeTOA 2 (rpaAneHT (A/B) ot 98/2 ao 70/30, 
150 muh). UK; 1 H-F1MP; FAB-MS, m/e: 432,3 
(MhT). 



AHanns Ana 022^3^04.2,1 HCU H 2 0: 
paccHMTaHo, %: C 50,23; H 7,11; N 13,31; 
HaMfleHO, %: C 50,05; H 7,08; N 13,54. 
flpuiMep 74 




H© 2 CCH 2 -D Cha- P^o - S - NH CH ^ - 2 ctMMH D nHpH0.HH *H C 1 

nonyMeHwe 
HO 2 CCH 2 -D-Cha-Pro-5-NHCH 2 -2- 
aMMHonnpnAHH-rnflpoxnopMAa 

Cnoco6aMH, no cyi^ecTBy SKBWBaneHTHbiMui 
20 onucaHHbiM b npMMepe 73, nonynafOT 0,88 r 
HO 2 CCH 2 -D-Cha-Pro-5-NHCH 2 -2- 
aMMHonnpMAMH-rnApoxnopMAa us 
5-MeTnn-2-aMHHonnpnAMHa. llpoAyKT OHHinaioT 
nyTeM RPHRLC, MeTOA 2 (rpaAneHT (A/B) ot 
98/2 ao 70/30, 150 muh). UK; 1 H-flMP; FAB-MS, 
25 m/e: 432,3 (MH + ). 

AHaJiH3Anfi C 22 H33N504*2HCI. H 2 0: 

paccHMTaHo, %: C 50,58; H 7,14; N 13,40; 

Hafe3HO } %: C 50,79; H 7,20; N 13,58. 

flpuiMep 75 
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H0 2 CCH 2 -D-Cha-Pro-5-NHCH 2 CH 2 -2- 

46 aMMHonnpnA^H»HCI 

A) nonyMeHMe 5-MeTHH-2-Boc 2 N-nnpHAHHa 
K nepeMeiunBaeMOMy pacTBOpy 

5-MeTnn-2-aMMHonnpnAHHa (10,5 r, 100 MMonb) 
B AHxnopMeTaHe (200 mji) npn 0°C Ao6aBJiflioT 

SQ N.N-AMHSonponmiOTunaMMH (25,8 r, 200 MMonb), 
3aTeM AH-TpeT-6yTMn-flHKap6oHaT (55 r, 250 
MMorib) \a, HaKOHei^, 4-(N, N-AHMeTunaMMHO) 
nupnA^H (12,2 r, 100 MMonb). Oxna>KAaK5LHyio 
6aHio yAan«K>T ki pacTBop nepeMeLUHBaraT b 
TeneH^e hohm. CMecb 3aTeM pa36aBnfiioT 

SB 3T nn ai_\eTa to m (600 mti) m npoMbiBatoT Tpn pa3a 
HaCbllAeHHblM BOAHblM pacTBopoM NH4CI, oamh 
pa3 COJieBblM pacTBopoM, ABa>KAbl 
HacbitAeHHbiM BOAHbiM pacTBopoM 6ViKap6oHaTa 

HaTpMFI H OAHH pa3 CHOBa COJieBblM pacTBopoM. 

OpraHUMecKyio cfca3y 3aTeM cyiuaT (MgS0 4 ), 
60 cjDnnbTpyfOT, KOHi^eHrpupyjoT b BaKyyMe m 
xpoMaTorpa<£npyK>T Ha cunnKarene, anroupy^ 
rpaAneHTOM or 1 0% 3Tmiau l eTaTa/reKcaH ao 
75% STunaqeTaTa/reKoaH. 4>paKMMM, 

coAep^aiAMe npoAyKT, KaK ycTaHOBnewo nyTeM 
TCX, o6-beAMH?iK0T n KOHi^eHTpupytoT b BaKyyMe, 
nony^as 12,8 r (42%) 6enoro TBepAoro 
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BemecTBa. UK; 1 H-flMP; FD-MS, m/e: 308 (M*). 

AHan^3 Ana C 16 H 2 4N 2 0 4 : 

paccMMTano, %: C 62,32; H 7,84; N 9,08; 

HafifleHo, %: C 62,51; H 8,11; N 9,37. 

E) nojiyMeHMe 6-BrCH2-2-Boc2N-nnpnflMHa 

Cnoco6oM, no cyuj,ecTBy SKBHBanei-iTHbiM 
onucaHHOMy b npuwiepe 64-A, nonyMaiOT 
npuMepHo 11,6 r 5-BrCH2-2-Boc 2 N-nnpn J qMHa 
(KOTopbiS 3arp«3HeH ncxoAHbiM iwaTepnanoM) H3 
5-MeTnn-2-Boc2N-nnpMAMHa. 1 H-flMP; FD-MS, 
m/e: 386,3 (M 4- ). 

AHanki3 fln« C 16 H 2 3N 2 0 4 Br: 

paccHHTano, %: C 49,62; H 5,99; N 7,23; 

HawAeHo, %: C 49,86; H 6,00; N 7,07. 

B) nonyneHwe 5-NCCH2-2-Boc2N-nnpnAMHa 

K nepeMeujuBaeMOMy pacTBopy cnerKa 
3arp«3HeHHoro 5-BrCH2-2-Boc 2 N-nt/ipi/iAHi-ia (9,7 
r, 25 MMOJib) B AMMeTuncjDopMaMWAe (150 mji) 
Ao6aBJiflHDT 18-KpayH-6 (1,32 r, 5 MMOJib), 
3aTeM KCN (1,95 r, 30 Miwonb). (locne 
nepeMeujuBaHM^ b reneHMe 6 h pacTBopmejib 
yAarmioT b BaKyyMe n ocTaTOK 
xpoMaTorpacjw py jot Ha cunwrarene, Gntokipya 
CTyneHMaTbiM rpaAneHTOM ot reKcaHa ao cwiecu 
40% 3Twiai4eTaTa c reKcaHOM. «t>pai<i4MM, 
coAep^au^we npoAyKT, KaK ycTaHoaneHO nyTeivi 
TCX, 06-beAMHfltOT m KOHi4GHTpnpyKDT b BaKyyMe 
c nonyqeHneiw 2,6 r (31%, npn npou,eAype b ABe 
onepai^nw) TBepAoe 6enoe Beuj,ecTBO. 
UK; ^H-flMP; FD-MS, m/e: 333,4 (IVT). 

AHanM3Ann Gi7H 2 3N304: 

paccHMTaHo, %: C 61,25; H 6,95; N 12,60; 

HafiAeHO, %; C 61,09; H 6,92; N 12,53. 

0 flony-feHMe 
HO 2 CCH 2 -D-Cha-Pro-5-NHCH 2 CH2- 
2-aMMHonnpnAHH.HCI 

K nepeMeujuBaeMOMy pacTBopy 

5-NCCH 2-2-Boc 2 N-nnpnAMHa (2,5 r, 7,5 
MMOJib) b MeTaHone (150 mji) Ao6aBJiaiOT 
CoCI 2 (0.97 r, 7,5 MMOJib) w BOAy (0,81 r, 
45 MMOJib). CnycTH 5 mmh He6ojibu_MMH 
nopun^MM b TeMeHne 15 muh AooaBJiatoT 
NaBH 4 (2,84 r, 75 MMonb). Cnycra 
AonoriHMTejibHbie 5 mmh paoTBopHTejib yAanaioT 
b BaKyyMe n ocTaTOK pacTBopaioT b 
KOHqeHrpupoBaHHQM boahom pacTBope NH4OH 
v\ sKCTparnpyfoT HecKonbKo pa3 aTHJiaueTaroM. 
06"beAHHeHHbie 9TMnaL;eTaTHbie aKcrpaKTbi 
cyujaT (MgS04), 4)MJibTpyjoT h KOHi^eHrpupytoT b 
BaKyyivie. 3aTeM, cnocoobM, no cyiiiecTBy 
3KBMBa/ieHTHbiM onucaHHOMy b npuMepax 1-A \a 
73-B, odaTOK npeBpamafOT, nonynaa 1,2 r 
(33%) H0 2 CCH 2 -D-Cha-Pro-5-NHCH 2 CH2-2- 
aMMHonnpnAWH*HCI. ripoAyKT OMHUjaioT nyTeM 
RPHRLC, MeroA 2 (rpaAMeHT (A/B) ot 98/2 ao 
60/40, 150 mmh). UK; 1 H-flMP; FAB-MS, m/e: 
446,3 (MH + ). 

HRMS (FAB): Ana C23H 36 N 5 0 4 : 

paccHMTaHo: 446,2767; 

HaMAeHo: 446,2769. 

flpwMep 76 
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HO z CCH z -D-Ctia-Prc-4-NHCH 2 CH 2 -Z-aMMHOnMp1AMH 4 HC1 

A) nonyneHne 
4-BocNHCH 2 CH 2 -2-CN-nnpMAHHa 

K pacTBopy 4-BocNHCH2CH 2 -nMpHAHHa 
(2,22 r, 10 MMOJib) b ai4eroHe (50 mji) 
Ao6aBJi?iK)T nepe3 KanenbHyjo BopoHKy b 
Te^eHne 10 mhh pacrBop M-xnop-HaA6eH3ofiHofi 
KUCJiOTbi (5,2 r, 30 MMOJib) 3 ai^eroHe (50 mji). 
riocjie nepeMeiiJMBaHMfl b TeneHi/ie hohm, 
pacTBopMTenb yAarmioT b BaKyyMe n ocraTOK 
pacnpeAenaiOT Me>KAy boaoCi (100 mji) m 
AH3TMJiOBbiM sc£>npoM (100 mji). OpraHMHecKyK) 
a>a3y OTAenatOT n 3KCTparapyjoT rpn pa3a 
boaom. O^-beAHHeHHyto BOAHyto $a3y 3aTeM 
HacbiiAaioT TsepAHM NaCI m 3Kcrpan/ipyioT ipw 
pa3a AnxjiopMeTaHOM (100 mji). 06-beAMHeHHbie 
AnxnopMeraHOBbie 3KCTpaKTbi npoMbiBaioT oamh 
pa3 coneBbiM pacTBopoM, cyiuar (Na 2 S0 4 >, 
0mibipyK)T m KOHL^eHTpupyiOT b BaKyyMe ao 
He6ojibiuoro o6"beMa v\ 3aTeM Ao6aanflK)T 
AnarmioBbiM 3c(Dnp. Bejioro uiBeTa ocaAOK 
c|DnnbTpyioT (2,0 r) v\ BbicyujMBaFOT b BaKyyMe. 

nojioBMHy BbifleneHHoro TBepAoro Beu^ecTBa 
(4,2 MMojib) pacTBopawDT b A^xjiopMeTaHe (10 
mji) m k 3TOMy nepeMeujuBaeMOMy pacTBopy 
Ao6aBJiaioT TpuMeTHJicujiMnL^naHMA (0,84 Mn, 
6,3 MMOJib), 3aTeM 

N,N-AHMeTnrtKap6aMOMJixjiopMA (0,58 mji, 6,3 
MMOJib). Hocjie nepeMeLUHBaHMfl b TeneHMe 
homh, MeAneHHO AoSaBnaroT 1 M BOAHbiPi 
pacTBop 6nKap6oHaTa Kajina (1 mji) h CMecb 
pacnpeAenaioT Me>KAy arMJiai^eTaroM m boaom\ 
OpraHnnecKyio 4>a3y 3aTeM npoMbiBaioT ipn 
pa3a coneabiM pacTBopoM, cyiuaT (MgS0 4 ), 
cpujibTpytoT ii KOHLieHTpMpyfOT b BaKyyMe c 
nonyneHneM 0,6 r (58%) AHrapHoro i^BeTa 
Macna, KOTopoe KpncTannn3yeTca npn CTOfiHMM. 

MK; 1 H-flMP; FD-MS, m/e: 247 (M 4 *). 

AHanns Ana C13H17N3O2: 

paccMHTaHO, %: C 63,31; H 7,02; N 16,99; 

HaMAeHO, %: C 63,31; H 7,02; N 16,71. 

B) nojiyneHne 

4-BocNHCH 2 CH 2 -2-CbzNH-nMpMAHHa 

K nepeMeujuBaeMOMy pacTBopy 

4-BocNHCH 2CH 2 -2-CN-nnpnAHHa (0,5 r, 2 
MMOJib) b MeraHone (2,4 mji) AOoaBJiatOT 5h 
pacTBopa NaOH (1,6 mji, 8 MMOJib) m pacTBop 
KwnaTar c oeparnbiM xojioAMJibHMKOM. CnycTa 
24 4 pacTBop oxjia>KAa kdt ao KOMHari-iofi 
TeMnepaiypbi m nepeMeujuBaKDT b TeneHne 
AononHMTeribHbix 48 h. 3aTeM pH aoboaat flo 7 
c noMOLH,bfo 1h HCI m pacTBopnTejin yAanatOT b 
BaKyyMe. 

OcTaTOK cycneHAnpyK)T b Tonyone (50 mji) m 

Kl/in«THT C 06paTHblM XOJlOAHJlbHUKOM. K STOMy 

nepeMeujuBaeMOMy pacTBopy Ao6aBJiaiOT 
nocjieAOBaTejibHO TpusTunaMMH (0,36 Mn, 2,6 
MMOJib), 6eH3WJioBbifi cnnpr (0,27 Mn, 2,6 
MMOJib) n A^"$ieHMJicl30ccjDopnnaMU!A (0,72 r, 2,6 
MMOJib). rioone nepeMeujMBaHna npn Kuna^ennw 

C 06paTHblM XOJlOAHJlbHMKOM B TeMeHMe H04M, 

pacrBop ocTaBnatoT oxna>KAaTbca n nocne aToro 
pa3aaBJiaioT STUJiai^eTaroM (200 mji) m 
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npOMblBatOT AB3>Kflbl HaCblLLJ(eHHblM BOflHblM 

pacTBopoM NH4CI m flBa>KAbi coneBbiM 
pacTBopoM. OpraHMnecKyio cpaay 3aTeM cyniaT 

(MgS04), CjDHJlbTpyiOT W KOHI^eHTpiipyKDT B 

BaKyyivie. OdaTOK 3aieiw xpoMaTorpacjDwpyioT Ha 
cunnKarene, antonpyjq cryneHMaio rpaflneHTOM 
ot reKcaHa ao cm ecu reKcaina c 50% 
3TnnaL^eTaTa. Coflep>Kan\ne npoAyKT cf)paKi4HW, 
KaK onpeAenatoT nyTeM TCX, o&beflUHflfOT v\ 
KOHi^eHrpupyioT b BaKyyivie c nonyMeHMSM 0,37 r 
(50%) 6enoro TBepfloro BeiAecTBa. 
1 H-flMP; FD-MS, m/e: 371,2 (M + ). 

AHa/lM3 flflfl C20H25N3O4: 

paccMHTaHO, %: C 64,67; H 6,78; N 11,31; 

HafiAeHO, %; C 64,90; H 7,07; N 11,06. 

B) nojiy^eHne 
HO 2 CCH 2 -D-Cha-Pro-4-NHCH 2 CH 2 - 
2-aMMHannpnAMH,HCI 

CnocooaMn, no cymecTBy 3KBHBaneHTHbiMM 
onucaHHbtiw B npMMepax 23-A, 1->K (wcnonb3yfl 
N-(TpeT-Bu02CCH 2 )-N-Boc-D-Cha-Pro-OH), 
23-r w 58-fl, nonynaiOT 48 Mr 
HO 2 CCH 2 -D-Cha-Pro-4- 

NHCH 2CH2-2-aMMHonnpnAtiH-rnAPOXJiopMAa M3 
4-BocNHCH 2 CH 2 -2-CbzNH-nMpMAMHa. llpoAyKr 
OHMLAaHDt nyTeM RPHRLC, MeTOA 2 (rpaAKeHT 
(A/B) ot 98/2 ao 70/30, 150 mhh). 1 H-flMP; 
FAB-MS, m/e: 446,4 (MH + ). 

AHann3 Ana C 23 H35N50 4 «1 ,5HCU H 2 0: 
paccHMTaHO, %: C 53,30; H 7,49; N 13,51; 
HaCfaeHO, o /o . c 53 64; |_| 7 27; N 13,80. 

npMMep 77 




nonyMeHne 
HO 2 CCH 2 -D-Cha-Pro-4-NHCH 2 -2-F- 

aHmiMH-rnAPOxnopMAa 

Cnoco6oM, no cymecTBy SKBUBaneHTHbiM 
onucaHHOMy b npuMepe 64, nonynaioT 0,55 r 
HO 2 CCH 2 -D-Cha-Pro-4-IMHCH 2 -2-F- 
aHuriMH.HCI M3 3-F-4-N0 2 -Tonyona. llpoAyKT 
o^MLAaiOT nyTeM RPHRLC, MeTOA 2 (rpaAneHT 
(A/B) ot 98/2 AO 60/40, 180 mhh). MK; 1 H-flMP; 
FAB-MS, m/e: 449,3 (MH*). 

AHanM3 Ana C 2 3H33N4O4F.0,9HCL H 2 0: 
paccMMTaHO, %: C 55,32; H 7,25; N 11,22; 
CI 6,39; 

HawAeHO, %: C 55,49; H 6,93; N 11,15; CI 
6,23. 

flpuMep 78 
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HO CCH — D- Cha- Pro-4- NHCH C H CH NH *HC1 

2 2 2 6 4 2 2 

nanyneHwe H0 2 CCH2-D-Cha-Pro-4- 
NHCH 2 C 6 H 4 CH2NH2-HCI 

CnocoooM, no cyu^ecTBy SKBUBaneHTHbiM 
onucaHHOMy b npMMepe 10, ncnoiib3yfl 
N-(TpeT-Bu0 2 CCH 2 )-N-Boc-D-Cha-Pro-OH 
BMecTO Boc-D-Phe-Pro-OH, nonynaioT 0,53 r 
HO 2 CCH 2 -D-Cha-Pro-4- 

NHCH 2 -C 6 H 4 CH 2 NH2.HCL npoAyKT OMMLi^aKJT 
nyTeM RPHRLC MeTOA 2 (rpaAneHT (A/B) ot 
98/2 ao 70/30, 150 mhh). MK; 1 H-5RMP; FD-MS, 
m/e: 445,4 (MH+). 

AHann3 Ana C24H36N404.2.2HCI. 0,5H 2 O: 
paccMMTaHO, %: C 54,00; H 7,40; N 10,50; 
CI 14,61; 

HaPiAeHO, %: C 54,18; H 7,54; N 10,31; CI 
14,86. 

npHMep 79 




DonyneHne H02CCH2-D-Cha-Pro-4- 
NHCH 2 C 6 H 10 CH 2 NH 2 .HCI 

Cnoco6oM, no cymecTBy 3KBHBaneHTHbiM 
onucaHHOMy b npuMepe 12, ncnonb3y?i 
N-(TpeT-Bu02CCH2)-N-Boc-D-Cha-Pro-OH 
BMecTO Boc-D-Phe-Pro-OH, nonynaioT 0,04 r 
HO 2 CCH 2 -D-Cha-Pro-4- 

NHCH 2C6H 10 CH 2 NH 2 .HCI. npoAyKT OHMU^aiOT 
nyTeM RPHPLC, MeTOA 2 (rpaAneHT (A/B) ot 
98/2 ao 70/30, 150 mhh). 1 H-flMP; FD-MS, m/e: 
451 (MH + ). 

AHajiM3 Ana C24H42N404.2.7HCI. 0,5H 2 O: 

paccMHTaHo, %: C 51,65; H 8,25; N 10,04; 

HafiAeHO, %: C 51,47; H 7,87; N 9,97. 

ripuiMep 80 
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( N-(3Tnncyn b(pou wn )- D-q m ioiorei<cM Jiana h nn 

-N-[[4-(aMMHOMMMHOMeTMn) 4)eHMJl] 

MeTunj-L-nponnH-aMHArnAPoxjiopufl) 

nonyneHne EtS0 2 -D-Cha-Pro-4- 
NHCH 2 C 6 H 4 C(NH)NH 2 .HC!. 

CnocoooM, no cymecTBy 3KBHBaneHTHbiM 
onucaHHOMy b npniviepe 18, ncnorib3y* 
EtSO 2-D-Cha-ProOH BMecTO 
Cbz-D-1-Piq-ProOH, nonynaiOT 3,8 r 
EtSO 2-D-Cha-Pro-4-NHCH 2 C 6 H4C(NH)NH 2 • 
HCI. llpoflyKT OHMinaiOT nyTeM RPHPLC, MeTOA 
2 (rpaAneHT (A/B) or 90/10 ao 50/50, 180 
mhh). UK; 1 H-flMP; FAB-MS, m/e: 492,3 (MH 4 "). 

AHanM3 A^a C24H37N5O4S.HCI: 

paccHMTaHO, %; C 54,58; H 7,25; N 13,26; 
CI 6,71; 

HatfAeHO, %: C 54,31; H 7,31; N 13,37; CI 
6,7.1. 

flpniviep 31 
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EtSO -D-Cha-Pro-4-NHCH C H CH NH *HC1 
2 2 6 4 2 2 

nonyneHne EtSC 2 -D-Cha-Pro-4- 
NHCH 2 CsH 4 CH 2 NH2.HCI 

Cnoco6oM, no cymecTBy SKBHBaneHTHbiM 
onucaHHOMy b npuMepe 10, ncnonb3yn 
EtSO 2-D-Cha-ProOH BMecTO 
Boc-D-Phe-ProOH, nonyHator 
EtSO 2 -D-Cha-Pro-4-NHCH 2 C 6 H 4 CH 2 NH2 •HCI. 
HpoAyKT OHULmaiOT nyTeM RPHPLC, MeTOA 2 
(rpewteHT (A/B) or 90/10 ao 50/50, 180 mhh). 
MK; 1 H-HMP; FAB-MS, m/e: 479,4 (MH*). 

AHann3Ana C24H3sN4O4S.HCi.H2O: 

paccHHTaHO, %: C 54,07; H 7,75; N 10,51; 
CI 6,65; 

HafiAeHO, %: C 54,13; H 7,44; N 10,51; Ci 
6,78. 

flpHMep 82 




rionyneHne 

EtSO 2 -D-Cha-Pro-4-NHCH 2 -3-F- C 6 H 3 NH 2 .HCI. 

CnocoooM, no cyu^ecTBy OKBUBaneHTHbiM 
onucaHHOMy b npuMepe 64, ncnonb3yfi 
EtSO 2 -D-Cha-ProOH bmgcto 

N-Ct-BuO CCH )-N-Boc-D-Cha-ProOH, 
2 2 

nony-iatoT 0,53 r 

EtS0 2 -D-Cha-Pro-4-NHCH 2 -3-F-C 6 H 3 NH 2 . 
HCI. npoAyKT OHMinaiOT nyTeM RPHRLC mgtoa 2 
(rpaflneHT (A/B) or 90/10 ao 50/50, 180 mhh). 
MK; 1 H-flMP; FAB-MS, m/e: 483,3 (MH 4 "). 
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AnajiH3 Ana C 23 H 35 N 4 0 4 SF.1 , 1 HCI. 0,5H 2 O: 
paccMMTaHO, %: C 51,95; H 7,03; N 10,54; 
CI 7,33; 

HafiAeHO, %: C 52,09; H 6,94; N 10,39; CI 
7,24. 

flpHMep 83 




nojiyneHne EtS02~D-Cha-Pro-4-NHCH 2 -2- 
aMHHonMpMAMH-rMApoxnopnAa 

Cnoco6oM, no cyiAecTBy QKBHBaneHTHbiM 
onucaHHOMy b npuMepe 73, ncnonb3y?i 
EtSO 2-D-Cha-ProOH BMecTO 

N- < TpeT-Bu<> z CCH z > -M-Boc-D-Cha-ProOH, 

nonyMaioT 0,22 r 

EtSO 2 -D-Cha-Pro-4-NHCH 2 -2-aMHHonMpMAMH. 
HCI H3 4-MeTnn-2-aMMHonMpHAMHa. ripoAyKT 
oHi/iii^afOT nyreM RPHPLC, MeTOA 2 (rpaAneHT 
(A/B) ot 90/10 ao 50/50, 180 mmh). 1 H-flMP; 
FAB-MS; m/e: 466,4 (MH 4 "). 

AHann3 a™ C 2 2H 3 5N 5 0 4 S.1 ,1 HCI: 
paccMMTaHO, %: C 52,25; H 7,19; N 13,85; 
CI 7,71; 

HaPiAeHO, %: C 52,49; H 6,96; N 13,96; CI 
7,76. 

flpHMep 84 




* HCX 



EtS02-D-Cha-Pro-5-NHCH 2 

-2-aMMHOnHpMflMH.HC! 

nonyneHwe EtS02-D-Cha-Pro-5-NHCH 2 -2- 
aMHHonnpnAHH-rHApoxnopHAa 

CnocoooM, no cyu^ecrBy SKBHBaneHTHbiM 
onucaHHOMy b npuMepe 73, ncnonb3ya 
EtSO 2-D-Cha-ProOH BMecro 
N-(t-Bu0 2 CCH 2 )-N-Boc-D-Cha-ProOH, 
nonynaKDT 0,24 r 

EtSO 2 -D-Cha-Pro-5-NCH 2 -2-aMHHonnpnA^H. 
HCI us 5-MeTnn-2-awnHonwpHAMHa. ripoflyKT 
oHHU^ajOT nyTeM RPHPLC, MeTOA 2, (rpaAweHT 
(A/B) ot 90/10 ao 50/50, 180 mhh). 1 H-flMP; 
FAB-MS, m/e: 466,4 (MH + ). 

AHanM3 Ans C 22 H 3 5N 5 0 4 S.1 ,15HCI: 

paccHHTaHO, %: C 52,06; H 7,18; N 13,80; 
CI 8,03; 

HaEfaeHO, %: C 52,38; H 6,97; N 14,20; CI 
8,46. 

flpHMep 85 
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HOOCCH 2 CH 2 CH 2 -D-Cha-Pro-p- 
NHCH 2 C e H 4 C(NH)NH 2 .HCI 

(N-(3-Kap6oKcnnponnn)-D-i4HKnoreiccmianaH 
MJi-N-[[4-(aMMHOMMMHOMeTnn) cfceHun] 
MeTMn]-L-npojiMH-aMHA-rMApoxjiopwA) 

A) nonyqeHne 
Cbz-MeOOCCH=CHCH 2 -D-Cha-Pro-p- 
NHCH 2 C 6 H 4 C(NH)NHCbz 

K pacTBopy 

D-Cha-Pro-p-NHCH 2 C 6 H 4 C(NH)NHCbz.2HCI 
(2,5 r, 4,1 MMOJib b flMO (50 win) flo6aBn«K)T 
N.N-flnnaonponnnarnnaMMH (2,2 mji, 12,2 
MMorib) m Mernn-3-6poMKpoTOHaT (0,95 r, 4,5 
MMonb). riocne nepeMeiiiMBaHna b TeqeHne 48 
h, floOaBnflioT Cbz-CI (0,7 win, 5 MMonb) n 
AononHHTenbHbiw N,N-AMM3onponnn3TmiaiviMH 
(0,85 mji, 5 MMonb). nocne nepeMeujuBaHnsi 
AononHMTenbHO 1 6 h, neiynne nacTH yAanatoT b 
BaKyyMe. OcTaTOK pacnpeAenflioT Me>KAy 
3Tnnai4eTaTOM (100 Mn) n Hacbim,eHHbiM BOAHbiM 
pacTBOpoM xnopMAa aMMOHMS (100 Mn). Cnon 
pa3Aen?»OT n opraHUMecKyfo cfca3y npoMbiBaior 
oahh pa3 Hacbia\eHHbiM BOAHbiM pacreopoM 
xnopnAa aMMOHMfl (50 Mn), ABa>Kflbi 
HacbimeHHbiM BOAHbiM pacTBopoM SuKapooHaia 
HaTpMfl (50 mji) m ABa>KAbi coneBbiM pacTBopoM 
(50 wn). OpraHMHecKyio cpasy cyojaT (MgS0 4 ), 
4)nnbTpyioT n KOHi^eHTpupyioT b BaKyyMe. CbipoM 
ocTaTOK oHMLuaHDT nyTeM c^nsuj-xpoMaTorpaci)MM 
(rpaA^eHT 3TnnaL\eTaT/reKcaH), nonynaa 660 Mr 
(22%) 6enow neHbi. 1 H-^MP; FD-MS, m/e: 766 
(M+). 

AHann3 Ana C 43 H5iN50 8 : 

paccHmaHO, %: C 67,43; H 6,71; N 9,14; 

HauiAeHO, %: C 67,22; H 6 ; 57; N 8,98. 

6) nonyMeHHe 
HOOCCH 2 CH 2 CH 2 -D-Cha-Pro-p- 
NHGH 2 C 6 H 4 C(NH)NH 2 .HCI 

K pacTBopy Cbz-MeOOCCH= 

CHCH 2 -D-Cha-Pro-p- NHCH 2 C 6 H 4 G(NH)NHCbz 
(0,5 r, 0,65 MMonb) b 3TaHone (5 Mn) 
AoSaBnnioT 1h pacTBop rwAPOKCUAa HaTpua 
(0,65 Mn). nocne nepeMeu_ii/iBaHW?i b TeMeHHe 5 
m npn KOMHaTHoPi TeMnepaType, Ao6aBn*K>T 1h 
HCI (3 Mn), 10%-Hbifl Pd/C (0,5 r), boay (15 
Mn) n 3TaHon (25 Mn). FlepeMeujUBaeMyio 
cycneH3nio AsrasyipyKDT b BaKyyMe, 3aTeM 
noMeLAaioT b aTMOCcjDepy BOAOpoAa Ha 18 m. 
flo6aBnfiK)T AnaroMOByio 3eMnio h cycneH3wo 
cjpwnbrpyioT. ct>nnbTpaT KOHU,eHTpnpyK)T b 
BaKyyMe n ocTaTOK 0HULU,aioT nyTeM RPHRLC 
(MeTOA 2; rpaAneHT (A/B) ot 98/2 pp 75/25, b 
TeneHMe 150 muh). OpaKL^nn, co Ae p>Ka lu, m e 

4l/1CTblft npOAyKT, 06"-beAHHflK)T \A 

nnocjpnnn3MpyioT c nony^eHneM 46 mt 
(13%). 1 H-^MP; FAB-MS, m/e: 486,3 (MH*). 

AHann3 An« C 2 6H39N 5 0 4 .2,1 HCI; 

paccHmaHO, %: C 55,15; H 7,35; N 12,19; 
CI 13,24; 



HafiAeHo, %: C 55,55; H 7,37; N 12,19; CI 
13,53. 

npuiMep 36 
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HOOCCH -D-Ctig-Pro-p-NHCH C H CCNIONH *HC1 

15 2 2 6 4 Z 

(N-(Kap6oKCHMeTnn)-D-L\MKnoreKcuinrnni4nn- 
N-[[4-{aMHHOMMMHOMeTnn) c(i>eHMJi] 

MeTnn]-L-nponnH-aMHA-™ApoxjiopnA)- 

A) nonyneHne D-i_;MKnoreKcwnrnni4MHa 
Cnoco6oM, no cyi^ecTBy aKBMBaneHTHbiM 

onucaHHOMy b npuMepe 53-5, nonynaior 16,1 r 
(16%) D-i^niaioreKCMnrnm^MHa, mcxoaa hs 
D-c|D©HnnmMi4MHa. 1 H-flMP; FD-MS, m/e: 117 
(M *>. 

AHanns Ana C 8 H 15 N0 2 : 
25 paccMMTaHO, %: C 61,12; H 9,62; N 8,91; 

HaifaeHo, % : C 61,23; H 9,56; N 8,73. 

B) nonyneHne Boc-D-UMKnoreKCunrnni^HHa 
CnocoooM, no cyu^ecTBy 3KBHBaneHTHbiM 

onucaHHOMy b npuMepe 17-A (ncnonb3y$q 
AH-Tper-6yTnnAHKap6oHaT), nonynaioT 22 r 
(90%) Boc-D-4HKnoreKcnnrnni4HHa. 1 H-^1MP; 
FD-MS, m/e: 258 (M + ), 

AHann3 ahh Ci 3 H 2 3N0 4 ; 

paccMMTaHO, %: C 60,68; H 9,01; N 5,44; 

HafifleHo, %: C 60,91 ; H 9,18; N 5,38. 
35 B) nonyMeHwe 

Boc-Pro-p-NHCH 2 C 6 H 4 C(NH)NHCbz 

CnocoSoM, no cyu^ecTBy OKBMBaneHTHbiM 
onucaHHOMy b npuMepe 1->K, nonyMaioT 20,5 r 
(76%) Boc-Pro-p-NHCH 2 C 6 H 4 C(NH)NHCbz M3 
4Q Boc-Pro-OH m 

NH 2 CH2C6H4C(NH)NHCbz.2HCi. 1 H-5^MP; 
FD-MS, m/e: 481 (M + ). 

AHann3 A^5i C 2 6H32N 4 05: 

paccH MT3HO , %: C 64,98; H 6,71; N 11,66; 
45 HafifleHO, %: C 64,76; H 6,78; N 11,62. 

r) nonyHeHMe 
Pro-p-NHCH 2 C 6 H 4 C(NH)NHCbz.2HCI 

Cnoco6oM, no cymecTBy 3KBHBaneHTHbiM 
onucaHHOMy b npuMepe 23-A, nonynatoT 18,4 r 
(100%) 

50 Pro-p-NHCH 2 C 6 H 4 C(NH)NHCbz« 2HCI. 1 H-^1MP 

; FD-MS, m/e 381 (M*). 

AHann3 Afifl C 2 iH 26 N 4 0 3 Cl2: 

paccHMTaHO, %: C 55,63; H 5,78; N 12,36; 

HatffleHO, %: C 54,19; H 6,27; N 12,15. 
55 fl) nonyHeHne 

Boc-D-Chg-Pro-p-NHCH 2 C 6 H 4 C(NH)NHCbz 

CnocoGoM, no cymecTBy 3KBHBaneHTHbiM 
onucaHHOMy b npuMepe 1->K, nony^aiOT 3,6 r 
(97%) 

60 Boc-D-Chg-Pro-p-NHCH 2 C 6 H 4 C(NH)NHCbz. 1 

H-^MP, FD-MS, m/e: 619 (M 1- ). 

AHanM3 fln5? C3 4 H 45 N 5 0 6 : 

paccMMTaHo, %: C 65,89; H 7,32; N 11,30; 

HafifleHO, %: C 67,59; H 8,07; N 10,99. 

E) nonyMeHne 
Cbz-t-BuOOCCH 2 -D-Chg-Pro-p- 
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NHCH 2 C 6 H 4 C(NH)NHCbz 

Cnoco6aivin, no cymecTBy 3KBWBaneHTHbiMi/i 
onucaHHbiM b npwviepax 23-A m 85-A (ncnonb3yfi 
TpsT-GyTMJi-CpoMai^STaT m 

6eH3kiri-xriopcjDopMi/iaT), nony^aioT 1,6 r (45%) 
FD-MS, m/e: 769 (M + ) 

N-Cbz-N-(t-BuOOCCH 2 )-D-Chg-Pro-p- 

NHCH 2 C 6 H 4 C(NH)NHCbz. 1 H-5RMP; 

AHariM3An« C 4 3H53N 5 0 8 : 

paccMMTaHO, %: C 67,26; H 6,96; N 9,12; 

HanaeHO, %: G 67,50; H 6,97; N 9,11. 

>K) nojiyqeHMe HOOCCH 2 -D-Chg-Pro-p- 
NHCH 2 C 6 H 4 C(NH)NH2.HCI 

CnocooaMui, no cyu^ecTBy 3KBHBajieHTHbiMH 
onucaHHbiM b npniwepax 23-A (ncnonb3ya 
AMOKcaH b KawecTBe pacTBopi/iTenq) w 18-E, 
nonynaioT 411 Mr (61%) 

HOOCCH 2-D-Chg-Pro-p- 

NHCH 2 C 6 H 4 C{NH)NH 2 .HCI. 1 H-^MP; FAB-MS, 
m/e; 444,3 (MhT). 

AHariH3Afifl C 23 H33N 5 0 4 »2,5HCI: 

paccHHTano, %: C 51,67; H 6,69; N 13,10; 

Ha&AeHO, %: C 51,84; H 6,50; N 13,15. 

ripuMep 87 




(N-(Kap6oKcnMeTnn)-D-roiwocpeHMrianaHnn-N 
-[[4-(aMWHOMMHHOMSTwn) cjseHHn] 
Mernri]-L-npojikiHaMHA-rnflpoxjiopnfl) 

A) nonyHeHne HOOCCH 2 -D-hPhe-Pro-p- 
NHCH 2 C6H 4 C(NH)NH 2 .HC! 

CnocoooM, no cyi^eoTBy SKBUBaneHTHbiM 
raKOBOMy, onucaHHOMy b npniviepe 86, 
nonynaiOT 335 Mr HOOCCH 2 -D-hPhe-Pro-p- 
NHCH 2 C 6 H 4 C(NH)NH 2 .HCI, ncxoflfl m 
Boc-D-hPhe-OH. 1 H-53MP; FAB-MS, m/e: 466,3 
(MH + ). 

AHanH3Afi5i C 2 5H 31 N 5 0 4 .2,1 HCU H 2 0: 
paccHMiaHO, %: C 53,61; H 6,32; N 12,50; 
CI 1 3 29* 

HatfAeHO, %: C 53,58; H 6,08; N 12,59; CI 
13,67. 

flpuMep 83 




(N-(Kap6oKCMMeTnn)-D-roMoi4HKnoreKcnjiana 

HHJl-N-[[4-(aMMHOHMMHOMeTMn) 

ct»eHMJi]MeTuiri]-L-nporiMH-aMMA-rMApoxjiopiifl) 
A) nony^eHne Boc-D-hCha-OH 
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CnocoooM, no cyu^ecTBy OKBMsaneHTHbiM 
onucaHHOMy b npMMepe 53-f, nonynaioT 5,1 r 
(100%) Boc-D-hCha-OH M3 

Boc-D-hPhe-OH. 1 H-flMP; FD-MS, m/e: 240 
(M +). 

AHaxiM3 Ana C 15 H 2 7N0 4 : 

paccHMTaHO, %: C 63,13; H 9,54; N 4,91; 

HafifleHo, %: C 63,38; H 9,39; N 5,12. 

E) flonyneHne HOOCCH 2 -D-hCha-Pro-p- 
NHCH 2 C 6 H 4 C(NH)NH 2 .HCI 

Cnoco6aMH, no cyii^ecTBy 3KBMBaneHTHbiMH 
onucaHHbiM b npMMepe 86, nojiynajor 135 Mr 
HOOCCH 2 -D-hCha-Pro-p- 

NHCH 2 C 6 H 4 C(NH)NH 2 .HCI. 1 H-flMP; FAB-MS, 

m/e: 472,3 (MH + ). 

AHaxiM3 AnP C 25 H37N 5 0 4 .2,2HCL 0,5H 2 O; 

paccMMTaHO, %: C 53,54; H 7,22; N 12,49; 
CI 1 3 91 * 

HafiAeHO, % : c 53,29; H 7,01; N 12,46; CI 
14,30. 

npMMep 89 
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A) nonyqeHne HOOCCH 2 -Gly-N- 
C 6 H 5 CH 2 CH 2 Gly-p- NHCH 2 C 6 H 4 C(NH)NH 2 ,HCI 

Cnoco6*aMi/i, no cymecTBy SKBUBaneHTHbiMn 
onucaHHbiM b npuMepax 1-^, 1-f, 23-A, 85-Aw 
18-E, nonynafOT 365 Mr N-HOOCCH 2 -Gly-N- 
C 6 H 5 CH 2 CH 2 -Gly-p- 

NHCH 2 C 6 H 4 C(NH)NH 2 .HCI. 1 H-F1MP; FAB-MS. 

m/e: 426,2 (MhT). 

AHann3 ahw C 22 H 27 N 5 0 4 .2,2HCL 1,5H 2 0: 
paccHMTaHO, %: C 49,60; H 6,09; N 13,15; 

CI 14,64; 

HatfAeHO, %: C 47,79; H 5,71; N 13,31; CI 
14,49. 

ripuMep 90 
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A) nonyMeHne Boc-( y -OBn)-Glu-Pro-p- 
NHCH 2 C 6 H 4 C(NH)NHCbz 

CnocoooM, no cymecTBy GKBMsaneHTHbiM 
onucaHHOMy b npuMepe 1->K, no/iynaKDr 2,7 r 
(64%) Boc-( r OBn)-Glu-Pro-p- 
NHCH 2 C 6 H 4 C(NH)NHCbz mcxoa* W3 
Boc-( r OBn)-Glu-OH u 

Pro-p-NHCH 2 CeH 4 C(NH)NHCbz.2HCI. 1 H-^MP; 
FD-MS, m/e: 700 (M + ). 

AHanM3 Ana C 3S H 4 5N50 S : 

paccHMTaHO, %: C 65,22; H 6,48; N 10,01; 

Ha ma© ho, %: C 65,00; H 6,56; N 10,06. 
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E) rionyMeHue 
( r OBn)-Glu-Pro-p-NHCH2CeH 4 C(NH)NHCbz. 
2HCI 

CnocoooM, no cymecrBy SKBUBaneHTHbiM 
onucaHHOiwy b npmviepe 23-A, nonynafOT 2,38 r 
(98%) (y-OBn)-Glu-Pro-p- 
NHCH 2 C 6 H 4 C(NH)NHCbz.2HCI. 1 H-HMP; 
FD-MS, m/e: 600 (M*). 

AHanM3 Ana C 3 3H3gN50 s C! 2 : 

paccHHTaHO, %: C 53,93; H 5,84; N 10,41; 

HawfleHo, %: C 58,64; H 6,00; N 10,63. 

B) nonyneHne 
(C 2 H 5 ) 2 CHCO-( r OBn)-Glu-Pro-p- 
NHCH 2 C 6 H 4 C(NH)NHCbz 

K nepeMeiUMBaeMofi CMecu ( y- 
OBn)-Glu-Pro-p- NHCH 2 C 6 H 4 C(NH)NHCbz.HCI 
(1 ,3 r, 2 MMorib) B TP <WH 2 0 (no 50 mji KaxAoro) 
Ao6aBri5iK)T K 2 C0 3 (1,38 r, 10 MMonb) n 
2-3THJi6yTMpnnxjiopMfl (0,3 r, 2,2 MMOjib). 
nocne nepewieiuMBaHna b TeneHne 10 mmh 
neTynne cocTaBHbie HacTM yAanajoT b BaKyyiwe. 
rio/iyMeHHb!^ ocTaTOK pacnpeflejiHfor Me>KAy 
BOAofi h 3TnnaL\eTaTOM (1 00 mji Ka>Kfloro). Cnon 
pa3fleiiflK)T n opraHUMecKyfo <fca3y npoMbiBaiOT 

ABa>Kflbl, Ka>KAb(fi pa3 HaCblLl^eHHblM BOAHbIM 

pacTBopoM xnopnAa aMMOHns n coneBbiM 
pacTBopoM, cywar (MgS04), cf>i/irtbTpyioT i/i 
KOHi^eHTpupyioT b BaKyyMe c nonyMeHneM 1 ,45 r 
(100%)coeflWHeHWfl. 1 H-flMP; FD-MS, m/e: 698 

AHanti3 Ana GsgH^NsO/; 

paccMUiTaHo, %: C 67,13; H 6,79; N 10,04; 

HaMAeHO, %: C 67,11; H 6,70; N 9,74. 

O nonyneHne (C 2 H 5 ) 2 CHCO-Glu-Pro-p- 
NHCH 2 C 6 H4C(NH)NH 2 .HCI 

Cnoco6oM, no cymecTBy aKBMBaneHTHbiM 
onucaHHOMy b npwwepe 18-E, nonyMaiOT 425 Mr 
(47%) (C 2 H 5 ) 2 CHCO-Glu-Pro-p- 
NHCH 2 C 6 H 4 C(NH)NH 2 .HCI. ommctkm 
npoAYKTa ncnoxib3yK)T B3>KX, weTOA 2 
(rpaflneHT A/B ot 98/2 ao 75/25, b TeMeHMe 
150 mmh). 1 H-flMP; FAB-MS, m/e: 474,3 (MH+). 

AHariM3 ppn C 24 H35N 5 0 5 .1 ,5HCU 1 , 1 H 2 Q: 

paccwaHo, %: C 51,10; H 6,91; N 12,41; 
CI 9,43; 

HawAeHO, %: C 51,10; H 5,81; N 12,41; CI 
9,62. 

flpuMep 91 
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Z 5 Z Z Z 6 4 Z 

A) nonyneHMe {C 2 H 5 ) 2 CHCO-Met(0 2 )- 
Pro-p-NHCH 2 C 6 H 4 C(NH)NH 2 .HCl 

Cnoco6oM, no cymecTBy SKBUBaneHTHbiM 
onucaHHOMy b npuMepe 90, nony^aioT 530 wr 
(C 2 H 5 ) 2 CHCO-Met(0 2 )-Pro- 
p-NHCH 2 C 6 H 4 C(NH)NH 2 .HCL 1 H-flMP; 

FAB-MS, m/e: 508,2 (MH*). 

AHann3 Arm C 24 H 3 7N50 5 S.1 ,1 HCI: 

paccHvuaHO, %: C 52,63; H 7,01; N 12,79; 
CI 7,12; 

HaPiAeHO, %: C 52,42; H 7,03; N 12,80; CI 



6,99. 
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NeSO CH CO-D-Cha-FPO-p-NHCH C H C<NH)NH «HC1 

2 2 2 B 4 2 

15 (N-(MeTMncyribcf)OHMJiai4eTMn)-L-L^MicnoreKCM 
nanaHM/i-N-[[4-(aMMHOMMMHOMeTnn) 
c|DeHMn3MeTnn]-L-nponMH-aMMA-rMApoxnopMA). 

nojiyMeHMe MeS0 2 CH 2 CO-D-Cha-Pro-p- 
NHCH 2 C 6 H 4 C(NH)NH 2 .HCI 

20 CnocoooM, no cymecTBy OKBHBaneHTHbiM 
onucaHHOMy b npuMepe 1->K n b npi/iMepe 18-E, 
nony^aioT 550 Mr MeS0 2 CH 2 CO-D-Cha-Pro-p- 
NHCH 2 C 6 H 4 C(NH)NH 2 .HCI. 1 H-flMP; FAB-MS, 
m/e: 520,5 (MH*). 

25 AHanns An« C 2 5H37N 5 0 5 S.1 ,2HCL H 2 0: 

paccMnraHO, %: C 51,64; H 6,97; N 12,04; 
CI 7,32; 

HaPiAeHO, %: C 51,58; H 6,84; N 12,18; CI 
7,61. 

CoeAHHeHUfl M3o6peTeHM« cnocooHbi 
30 ce/ieKTMBHo MHrnGnpoBarb tpom6wh 

OTHOcnTenbHO APyrvix npoTenHa3 n 

HecjDepMeHTHblX npOTeMHOB, Bbl3blBaK5U4Mfi 

CBepTbiBaHne kpobm, oes 3aMeTHotf 
HHTepcpepeHqun co cnocooHocTbio JiW3npoBaTb 
ecTecTBeHHyw KoaryjiflL^ro b opraHi/i3Me 

35 (coeAHHeHMfl OKa3biBaK)T HH3Koe MHrn6wpyKDU4ee 
B03Aet^cTBMe Ha cjDn6pnHonn3). flanee, TaKaa 
ceneKTHBHocrb no3BonaeT ncnoxib30BaTb nx c 
TpoM6ojinTMHeoKHMM areHTaMH 6e3 3aMerHoCi 
HHTep<$iepeHi4MM C TpOM6onW30M \A 
ct>n6pMHonn30M. KpoMe Toro, coeAMHeHHfl no 

40 HacToqinewiy nsoOpeTeHMio MoryT ObiTb 
nepopanbHO scj^cjDeKTHBHbiMM. 

B oahom M3 cbomx acneKTOB M3o6peTeHne 
othocutca k cnocoSy HHrn6npoBaHn?i TpoiwSnHa 
y MJieKonuiTaiomi/ix, KOTopbift BKntoMaeT 

45 BBeAQHue MneKonnTaraiAeiviy, HywaiomeMycfi b 
neneHMM, acjxpeKTMBHofi (MHm6npyK3inei?i 

TpOM6i/IH) fl03bl coeAHHeHna 4)opMynbi I. 

HHrn6MpoBaHne TpowiGnHa, cornacHO 
HacTOflmeMy cnoco6y, BicnioHaeT b KaMecTBe 
npneivuieMoro KaK m e a^ 14 n h cKoe 

50 TepaneBTMMecKoe, TaK n/nnn npoc^nnaKTMHecKoe 
neMeHMe. 

flanee, n3o6pereHne othoci/itch k neneHMKi, 
3 cnynae MenoBeKa \as\v\ >KMBOTHoro, cocTOflHuti, 
KOTOpbie rpe6yfOT HHrn6npoBaHM5? TpowiCuHa. 
CoeAMHeHMfl M3o6pereHM5! Moryr 6biTb 
55 npuroAHbi b cnyqae >KWBOTHbix, BKnioMa^ 
nenoBeKa, Ana neMeHna hem npocj3nnaKTMKM 
TpoM6osa m runepKoaryjiMpyeMOCTM b kpobi^ m 
TKaH^x. Eone3HeHHbie cocTo^HMfl, npn KOTopbix 
coeAHHeHUfl ooriaAaiOT bo3mo>kho^ 
nojie3HOCTbio ahji JieneHHR mjim npocjomiaKTHKM, 
npeACTaBJiaiOT co6o^ rpoMGos \a 
rnnepKoarynnpyeMooTb b kpobh m TKaHflx. 3tm 
6one3HeHHbie cocto^hm?i, npw KOTopbix 
HcnoribayjoTCfl coeAMHeHMfl Ana neMeH^^ m/hjim 

npOCjDMnaKTMKM, BKJlKDMaiOT 3eH03Hbl^ Tp0M603 H 

3M6oriMHD nerKMX, apTepnanbHbiPi Tpofw6o3, 
raKOM KaK HLueMHfl MMOKapAa, nHcpapicr 
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MMOKapfla, Hecra6i/jnbHafl oreHOKapAMa, 
anonneKCMHecKufi y^ap 3a cneT Tpoiw6o3a m 
nepw4)epMMecKMi?i apTepnanbHbitf TpoM6o3. 
flanee, coeAMHeHMa kicnonbsyioTca Ana 
npoc[DMnaicrnKH aTepocKnepoTMMecKMX 
3a6oneBaHHM, iamx Kaic KopoHapHoe 
aprepnaxibHoe 3a6oneBaHne, i_\epe6panbHoe 
apTepnanbHoe 3a6oneBaHkte n nepuc^epunecKoe 
apTepna^bHoe 3a6oxieBaHne. Ranee, 
coeAHHeHKa MoryT wcnonb30BaTbca Biwecre c 
TpoM6oriMTMMecKMMH areHTaMM npw WHcfcapKre 
MMOKapAa. flanee, coeAMHeHMFi Mcnonb3yK)Tca 
Ana neMeHMa nnn npocpunaKTHKH Ana 
peoKKnK)3MM nocne TpoM6oriM3a, npecKo>KHotf 
TpancniOMMHanbHoK aMrnon/iacTHKH (PTCA) n 
onepaL^MK, cBasaHHbix c KOpOHapHbiM 
luyHTMpoBaHMeM. flajiee, coeAMHeHMa MoryT 
6biTb nonesHbiMM npn npocjDmiaKTUKe 
peTpoM©03a nocne MMKpoxupyprwu. flanee, 
coeAHHeHna Moryr 6biTb npuiroAHbiiwn npn 
aHTMKoarynfiHTHOM oSpaboTKe b cbfi3M c 
MCKyccTBeHHbiMM opraHaMM m KnanaHawn 
cepAUa. flanee, coeAMHeHMa Moryr 
ncnorib30BaTbCfl npn aHTMKoarynflHTHotf 
oopaooTKe npw rewoAnanM3e n 
AncceMeHnpoBaHHOM SHyTpncocyAHCTOM 
KoarynaL^M. flanbHeMLuee B03Mo>KHoe 
npnivieHeHne 3aKnKwaeTCH b npoMbiBKe 
KaTGTepoB m MexaHnnecKMX npMcnocooneHMfi, 
ncnoribayeMbix b cny<-iae nai^neHTOB mh bubo, m 
b KanecTBe aHTMKoarynaHTa aha KOHcepBai4nn 
mh Bmpo Kpoan, nna3Mbi m Apyrwx npoAyKTOB 
kpobm. fj[anee, coeflMHeHUJi MoryT 6biTb none3Hbi 
npn Apyrux 3a6oneBaHHflx, rAe KoarynaL(i>ia 

KpOBI/l MO>KeT aBnaTbCfl CfryHflaMeHTanbHblM 

conyTCTByHDLnnM npoi^eccoM mhm mctohhmkom 
BTopuHHOfi naTonornn, TaKnx KaK paK, BKmonaa 
MeTacTa3, m BocnannTeribHbie 3aConeBaHwa, 
BKntonaa apTpur m Awa6eTbi . AHTMKoarynaHTHoe 
coeAnneHMe bboamtca nepopanbHo hjih 
napeHreparibHo, HanpMMep, nyTeM 

BHyTpMBSHHOrO BnMBaHMa (BB), 

BHyTpHMblllieHHOll HH"beK14MM (BM) MJ1H 
nOflKOJKHOM MH-beK14HM (nK). 

Cnei^MctMHecKaa Aosa coeflw Hernia, 
BBOAHMoro cornacHO HacToaineMy 

M30GpeTeHI/lKD, C L\enbtO AOCTM>KeHMfl 

TepaneBTMMecKoro h/^ijim npocjDnnaKTMMecKoro 
acjDcfieKTOB ecrecTBeHHO ppnxna onpeAenaTbCfi 
M ham BMAy an bH bi m m oocToa Ten bCTBa mm 
3a6oneBaHHfl, BKruova\ou\\AM\A t HanpMMep, 
BBOAHMoe coeAMHeH^e, CKopocrb BBeAeHna \a 
cocTOflHue, noflBepraeMoe neneHMio. 

TunnHHaa cyTOHHaa Aosa Ana i<a>KAoro m 
BbiujeyKa3aHHbix none3Hbix npuwieHeHM^ 
cocTaBnaeT npuwepHO or 0,01 ao 1000 wr/Kr. 
floanpoBOHHbii^ pe>KMM Mo>KeT Ana 
npocj^miaKTHHecKMx L^enef^ ornnHarbCfi, 
Hanpniviep, cyTOMHaa A03a MO>Ker 6biTb BBefleHa 
3a oahh pa3 nnn MO>KeT 6biTb yAo6nb!M 
BBeAeHne MHoroKpatHbix ao3, 3 nnn 5 pas b 
AeHb. B KpurnnecKHx TpeBO>KHbix cuTyaL^nax 
coeA^HeHne no M3o6peieHMio BBOAar nyTeM 

BHyTpMBeHHOro BnMBaHHa CO CKOpOCTbK) 

npuwiepHO 0,01-20 Mr/Kr/nac n, 
npeAnoMTMTenbHO, okojio 0,1-5 Mr/Kr/sac. 

CnocoS no HacToniAeMy M3o6peTeHwo TaioKe 
ocyLuecTBnaeTca b coMeTaHMM c nn3upyK)Lnt/iM 
Tpow6 (crycTOK KpoBM) areHTOM, HanpuMep 
TaKMM, KaK nna3MHHoreHHbii^ TKaHeBblPi 

aKTMBaTOp (t-PA), MOAHC|DML^MpOBaHHbiW t-PA, 

CTpenTOKMHa3a v\nv\ ypoKHHasa. B cnyMaax, 
KorAa nponcxoAMT o6pa30BaHne TpoM^a n 
6naKwpyeTCfl apTepua nnn BeHa, nn6o 

HaCTMHHO, nn6o nonHOCTbKD, OSblHHO 



ncnonb3yioT Y\\Ampy\ou\\Aft TpoM6 areHT. 
CoeAHHeHMe no H3o6"peTeHHK) MoxeT 6biTb 
BBeAeHo nepeA nnn BMecTe c nnswpyiOLUMM 
areHTOM nnn nocne Hero, npeflnoHTHTenbHo, 
KpoMe Toro BMGCTe c acnupMHOM c i^enbto 
5 npeAOTBpameHna B03o6HOBneHMfl o6pa30BaHM?i 
TpoM6a. 

Cnoco6 no HacTOflineMy H3o6peTeHMto TaiOKe 
ocyLi^ecTBnaerca b coMeTaHnn c aHTaroHMCTOM 
TpoM6oL\nTHoro muKonpoTenHOBoro pei^enTopa 
10 (n6/lila), KOTopbiW nHrn6npyeT arperaL^nw 
tpom6oumtob. CoeAHHeHMe M3o6peTeHHfl MO>KeT 
6biTb BBGAeHO nepeA unM BMecTe c 
ne/UJa-aHTaroHUCTOM nnn nocne Hero c i^enbio 
npeAOTBpaii\eHna B03o6HOBneHna o6pa30BaHna 
TpoM6a. 

15 Cnoco6 no HacTo^meMy M3o6peTeHMK) Taione 

ocymecTBnaeTca b coMeTaHnn c acnupMHOM. 
CoeAMHeHne no n3o6peTeHMfo Mo>KeT 6biTb 
BBeAeHo paHbiiie wnn BMecTe c acnupHHOM nnn 
nocne ero ncnonb30BaHna c L^enbio 
npeflOTBpaLneHMH B03o6HOBneHMfl o6pa3osaHMn 

20 TpOM6a. KaK KOHCTaTHpOBaHO BblLUe, 

coeAHHeHne no HacTOflLu,eMy n3o6peTeHMio 
npeAno^TMTenbHo BBOAaT b coneTaHnn c 
nn3MpyKDLAHM tpomG areHTOM v\ acnupMHOM. 

HacToaLAee M3o6peTeHMe TaiOKe OTHOCMTca k 
cjDapMai^eBTMHecKMM cocTaBaM A/ia npwMeHeHMa 

25 b BbiuueonncaHHOM cnoco6e neneHMa. 
<t)apMaqeBTMMecKMe cocTaBbi no M3o6peTeHMK» 
BKnKDHaK3T 3c|Dct)eKTMBHoe MHrM6Mpyiomee 
tpomomh KonM^ecTBo coeAHHeHMa cf)opMynbi I b 
coneTaHMn c cjDapMai^eBTMHecKM npneMneMbiM 

3Q HocnTeneM, HanonHMTeneM MnM pa36aBMTeneM. 
Ana nepopanbHoro npMMeHeHMa, 
aHTMTpoMSoTMHecKoe coeAMHeHMe roTOQaT b 
bma© xenaTMHOBbix Kancyn c neKapCTBOM MnM 
Ta^neTOK, KOTopbie MoryT coAep>KaTb 

SKCL^MnMeHTbl , TaKMe KaK CBa3yHDLAMe, CMa3KM, 

35 pa3pbixnnTenM m T.n. flna napeHTepanbHoro 

BBeAeHMJ?, aHTMTpOM60TMHeCKOe CpeACTBO 

roTOBar b cpapMai^eBTMnecKM npMeMneMOM 
pa36aBMTene, HanpMMep, b BMAe 
ct)M3MonorMHecKoro coneBoro pacTBopa 
(0,9%-Hbii^), 5%-Horo pacTBopa AeKCTp03bi, 
40 pacTBopa PnHrepa m T.n. 

CoeAMHeHMe no HacToameMy M3o6peTeHnio 

MO>KeT BXOAMTb B COCTaB eAMHMHHblX 

A03MpoBOHHbix npenapaTOB, coAep>KaLi^MX AQ3y 
npMMepHO 0,1-1000 Mr. llpeAnoHTMTenbHo, 
coeAMHeHMe HaxoAMTca b BMAe 

45 cf)apMai4eBTMHecKM npMeMneMO^ conM, TaKoK 
KaK, HanpMMep, cynbcpaT, aL^eTaT MnM cj)occpaT. 
ripMMep eAUHMHHOM A03wpoB04Hotf c^opMbi; 5 Mr 
coeAMHeHMa HacToai^ero M3o6peTeHMa b BMAe 
ct)apMaueBTMHecKM np^eMneMofi conM b 

so CTepMnbHoC^ creKnaHHOM aMnyne Ha 10 Mn. 
ApyroM npMMep eAUHMHHOM aosmpobohho^ 
cpopMbi coAep>KMT oKono 10 Mr coeAMHeHMa no 
HacToameMy M3o6 peTeH m jo b BMAe 
cpapMai^eBTMMecKM npMeMneMoi?i conn b 20 Mn 
M30TOHMHecKoro coneBoro pacTBopa, 

55 coAep>Kaii^erocfl b CTepunbHofi aMnyne. 

CoeAMHeHMe MO>KHO BBOAMTb p33Hb!MM 

nyTaMU, BKmo^afoiAMMM nepopanbHoe, 
peicranbHoe, MpecKo>KHoe, noAKOKHoe, 
BHyTpMBeHHoe, BHyTpMMbiLiieHHoe BBeAeHMe n 
BBeAeHMe Mepe3 hoc. CoeAMHeHMa no 
60 HacTonmeMy M3o6peTeHMio, npeAnoHTMTenbHo, 
roTOBflr b BMAe cocTaBa ao BBeAeHMfl. 
CneAOBaTenbHo, cneAVKDiAMM o6"beKTOM 
HacTOflu\ero M3o6peTeHMa smnneTCH 
c^apMai^eBTMHecKaa KOMno3Mnna, coAep>Kainaa 

3Cj3CjDeKTHBHOe Kon M M ecT BO coeAMHeHMa 

cpopMynbi I MnM ero cjDapManeBTMMecKM 



-57- 



00 
00 

en 
O 



npneivineMOM conn nnn conbBaTa b coMeTaHnn c 
c^apMai^eBTnHecKM npnewneMbiM HocnTeneM, 
pa36aBHTeneM nnn skci^m n neHTOM . 

AKTnBHbin" MHrpeflneHT b raKoro pofla 
KOMno3Hi^MJ?x cocTaBJifler 0,1-99,9 Mac.% b 
pacneTe na KOMno3HL^MK>. nofl BbipaweHneM 
"cj3apMaiJieBTHMecKH npneMneMbitf" 
noApaayiweBaioT, hto HocnTenb, pa36aBMTejib 
wnw Hano/iHMTenb A0Ji>KeH 6biTb coBMecrnM c 
Apyrmvin MHrpeaneHTaMM KOMno3ni4Mn n He 
npn^MH^Tb BpeAa naLjnei-rry, 

Hacroflw,ne cjsapMaLjeBTnHecKne 

KOMn03ML\MM TOTOBflT M3BeCTHblMH CnOCO^aMM C 

ncnorib30BaHMeM xopowo M3BecTHbix n nerKo 
flocrynHbix nHrpeAneHTOB. ripn nonyneH nn 
KOMno3ML|HM no HacToameMy H3o6peTeHMfo 

aKTMBHblfl MHrpeA^eHT OOblMHO CMeiUMBaiOT c 

HocHTejiew nnn pa36"a8ny?fOT HocnTeneM nnn 

BKHfOMaWT B HOCMTerib, KOTOpblfi MO>KGT OblTb B 

cfcopMe Kancynbi, naKeia, 6"yMan/i nnn Apyron 
Tapbi. Korfla HocnTenb cnywnT b KanecTBe 

pa36aBMTeJlfl, OH MO>KeT 6blTb TBepAbIM, 

nonyTBepAbiM nnn >kmakmm MaTepnanoM, 
KOTopbiCi BbicTynaer b bha© pa36aBnTenfl, 
HanoriHHTerm, nnn cpeAbi Ann atcrnBHoro 
HHrpeAfieHTa. TaK, KOMno3nijnn MoryT 6biTb b 
BMAe Ta6neTOK : nnnionb, nopoLUKOB, neneweK, 
o6naTOK, annKcnpos, cycneH3nn\ 3Mynbcnn\ 
pacTBopoB, cnponoB, a3po3onetf (kslk b TBepAofi 
nnn b >kmakom cpeAe), MflrKnx nnn TBepAbix 
>KenaTMHOBbix Kancyn, cBenen, CTepnnbHbix 
pacTBopoB pnn nH"beKLjnn, CTepnnbHbix 
ynaKOBaHHbix nyAP n T.n. KoMno3HLjnn no 
Hacrow w,eMy n3o6peTeHnio mop/t 6"biTb 
cocTaBneHbi TaKMM o6pa30M, nro6bi 
npoMcxoAnno obicTpoe, HenpepbiBHoe nnn 
3aMeflneHHoe Bb!CBo6o>KAeHne aKmBHoro 
nHrpeflneHTa nocne BBeAeHi/m nauneHTy nyreM 
xopoujo H3BecrHbix cneL\nanncTy npnMeHfleMbix 
npoi^eAyp. 

CneflytoLAne npnMepbi cocTaBOB cny>K3T 
TonbKO nna nnnK)CTpaL\nn, 

ho hhkohm o6pa30M He orpaHnnnBaioT 
o6"beMa oxpaHbi nao6peTeHnfl. FIoa "aKTHBHbiM 
HHrpeAneHTOM", ecrecTBeHHO, noHnMaraT 
coeAMHeHne, cooTBeTCTByiow.ee obopMyne I, nnn 
era 4>apManeBTMHecKn npneiuneiuyio conb nnn 
conbBaT. 

CocTaB 1 

TBepAbie >KenaTnHOBbie Kancynbi nonynenbi 
c ncnonb30BaHneM cneAyfow,nx nHrpeAneHTOB, 
wir/Kancyna: 

AKTMBHbiw MHrpeAMeHT - 250 

KpaxMan, BbicyweHHbin - 200 

CTeapaT Mamna - 10 

Bcero-460 

CocTaB 2 

Ta6neTKa nonyneHa c ncnonb30BaHneM 
yKa3aHHbix Ranee nHrpeAneHTOB, Mr/ra6neTKa: 
AKTnBHbiM MHrpeAneHT - 250 
MuKpoKpncTannnnecKa^ L\enniono3a - 400 
fluoKcnA KpewiHna - 1 0 
CTeapuHOBafl KncnoTa - 5 
Bcero - 665 

KoivinoHeHTbi cweiunBatoT n npeccyjoT c 
nonynei-meM Ta6neTOK, KajKAan Becowi 665 Mr. 
CocTaB 3 

Aspo3anbHbi^ pacTBOp nonyneH b BnAe 
coA©P>KaiAero cneAyfoiAne KOMnoHeHTbi, Mac.%: 
AKTMBHbiw MHrpeflneHT - 0,25 
3TaHon - 25,75 

Propellant 22 (xnopAnc|3TopMeTaH) - 70,00 
Bcero - 100,00 

AKTMBHoe coeAnHeHne CMeiunBaioT c 
sraHonoM \a cMecb Ao6aBnaioT k nacrn 
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Propellant 22, oxna>KAaioT ao -30 °C n 
nepeHoc*rr b 3arpy30MHoe ycTpoficrBO. 
Heo6xoAHMoe KonnnecTBo 3areM bboa^t b 
KOHTetfHep n3 HepxaBeioLAeR CTann n 
pa36aBnflK)T ocTaTKOM nponenneHTa. 3arew 
KOHTetfHep CHa6>KaHDT KnanaHHbiwin 

aneMeHTaiwn. 
CocTaB 4 

Ta6neTKn, Ka>KAaa n3 Koropbix coAepacnr 60 
Mr aKTOBHoro MHrpeAneHTa, roTOBST cneAyJOLi^nM 
o6pa30M: 

AicrnBHbin nHrpeAneHT - 60 Mr 

KpaxMan - 45 Mr 

MnKpOKpncTannnnecKafl qenniono3a - 35 Mr 

flonnBnHnnnnpponnAOH (b BnAe 10%-Horo 
BOAHoro pacTBopa) - 4 Mr 

HaTpneBafl conb Kap6oKcnMeTnnKpaxMana - 
4,5 Mr 

CTeapaT Mamnn - 0,5 Mr 

TanbK - 1 Mr 

Bcero - 1 50 Mr 

AKTnBHbin nHrpeAneHT, KpaxMan n 
Ljenniono3y npocenBaioT nepe3 cnTO N 45 Meiu 
U. S. n rmaTenbHo cMeiunBaKjT. BoAHbiPi 
pacTBOp, coAep>KaLU 1 nn nonnBnHnnnnpponnAOH, 
cMeujnBaHDT c nonyMeHHbiM nopoiUKOM n CMecb 
3aTeM nponycKatoT Mepe3 cnTO N 14 Mem U.S. 
nonyneHHbie TaKnM o6pa30M rpaHynbi 
BbicyLunBawDT npn 50 °C n nponycKaioT nepe3 
cnTO N 18 Meuj U.S. HaTpneByio conb 
Kap6oKcnMeTnnKpaxMana, creapar Mamna n 
TanbK, npeABapuuenbHO nponyLAeHHbie nepe3 
cnTO N 60 Meiu U.S., 3aTeM AQ^aBnyitoT k 
rpanynaM, KOTOpbie nocne CMeaieHnn npeccytoT 
Ha MaiunHe pnn n3roTOBneHna Ta6neTOK c 
nonyneHneM Ta6neTOK, Ka>KAan na KOTOpbix 
BecnT 1 50 Mr. 

CocTaB 5 

Kancynbi, coAepwamne Ka>KAafi 80 Mr 
aicrnBHoro nHrpeAneHTa, roTOBflT cneAyK^mnM 
o6pa30M, Mr: 

AKTnBHbin nHrpeAMeHT - 30 

KpaxMan - 59 

MnKpoKpncTannnMecKaa i^ennK)no3a - 59 
CTeapaT Mamna - 2 
Bcero - 200 

AKTnBHbin HHrpeflneHT, uennhonosy, KpaxMan 
n CTeapaT Mamnn CMeiunBaioT, nponycKaioT 
nepe3 cnTO N 45 Mew U. S. n sanonHHior 3Ton" 
CMecbK) TsepAbie >KenaTnHOBbie Kancynbi b 
KonnnecTBe no 200 Mr. 

CocTaB 6 

CBenn, coAep>KaiAne Ka«naa 225 Mr 
aKTnBHoro nHrpeAneHTa, totobjit cneAyioiAnM 
o6pa30M, Mr: 

AKTnBHbin nHrpeAneHT - 225 

TnnLjepnAbi Hacbiu^eHHbix KnpHbix KncnoT - 
2000 

Bcero - 2225 

AKTnBHbin nHrpeAneHT nponycKaioT nepe3 
cnTO N 60 Mew U.S n cycneHAnpyKDT b 
npeABapnTenbHO pacnnaBneHHbix npn 
ncnonb30BaHnn MnHnManbHoro Heo6xoAnMoro 
Tenna rnni^epnAax Hacbiw.eHHbix xnpHbix 
KncnoT. CMecb 3aTew pa3nnBafOT b cjDopMbi Ana 
M3roTOBneHnfl CBenen HOMnHanbHon eMKocTbio 2 
r n ocTaBnaioT oxna>KAaTbcq. 

CocTaB 7 

CycneH3nn, coAep>KaiAne Ka>KAaa 50 Mr 
aKTnBHoro nHrpeAMeHTa Ha A03y 5 Mn, roTOB^T 
cneAyKDW,nM o6pa30M: 

AKTnBHbin nHrpeAneHT - 50 Mr 

HaTpneBaa conb Kap6oKcnMeTnni^enniono3bi 
- 50 Mr 

Cnpon - 1 ,25 Mn 
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PaCTBOp 6eH30MHOM KMCriOTbl - 0,10 Mil 

OTAyuiKa - flocTaTomnoe KonnnecTBO 
KpacHTerib - flocTaxoHHoe Koni/mecTBO 
OHMLMeHHafi BOfla ao c^mero o6i>eMa - 5 Mn 
AKTMBHbiti \A\-wpepy\euT nponycKatoT nepes 
cmto N 45 Mew U.S. m cMeLUMBajOTC HaTpneBOki 
coribio Kap6oKCMMeTUfjii4enniojio3bi w cuponoM c 
nonyMeHneM Marrow nacTbi. Ao6aanaK)T npn 
nepeMeiUMBaHUM pacTBop 6eH3oRHO& KwcnoTbi, 
oTAyiiJKy n Kpacurerib, pa36aBneHHbie HacTbio 
BOflbi. nocne QToro Ao6aBnaK>T AOCTaTOHHoe 

KOJlUHeCTBO BOflbi Ana AOCTHXeHMJR 

Heo5xoAHMoro o&beMa. 
CocraB 8 

CocraB Ana BH/TpMBeHHoro BBeA©Hna 
Mo>KeT 6biTb nonyneH cn&p,y\ou\\AM o6pa30M: 

AKTMBHbfM MHrpeAneHT - 100 Mr 

H30TOHMHecKMti coneBow pacTBop - 1000 Mn 

PacTBop BbJLueyKa3aHHbix HHrpeAW3HTOB 
o6bMHO bboa«t BHyTpHBeHHo nau^es-ny CO 

CKOpOCTbK) 1 MJl/MMH. 

CoeAUHem/ia cjDopMyribi I no M3o6peTeHM!o 

aBnaiOTCa nepopaJIbHO aKTWBHblMH H 

ceneKTMBHo MHrnGnpyjoT A©tfcTBne rpoM6wHa y 
MneKonnTaioLAHx. 

CnocooHOCTb coeAMHeHMtf no HacroameMy 
M306peTeHMJO 6blTb 3ctx£eicrnBHbiMi/i n 
nepopanbHo aKTHBHbiMM MHrn6nTopaMn 
TpoM6nHa oL^eHMBaeTCfl b oahom unw 
HecKonbKMX M3 cneAyfOiMUX wcnbrraHww. 

HHrn6npoBaHne TpoM6nHa 
AeMOHcrpupyeTCfi mh BMTpo WHrwoVipoBaHi/ieM 
aMHAa3HOtf aKTHBHOCTM TpoM6nHa f KaK 
onpeAenaeTca b ncnbrraHHUi, b kotopom 
tpom6mh ruAPonnayeT xpoMoreHHbifi cyocTpaT, 
N-6eH30Mn-L-cf)eHMriaJiaHiiJi-L-Bajikiri-L-aprMHMn- 

n-HMTpoaHMJlUfl. 

HcnbuaHMe npoBOAflT nyTeM CMeweHHa 50 
mkti 6yc£epa (0,03 M TPHC, 0,15 M NaCI, pH 
7,4) c 25 mioi pacTBopa 6bMbero TpoM6"fiHa wriki 
MenoBeMecKoro rpoM6nHa (0,21 mv/mh 
TpoM6ocraTHoro 6"bHbero TpoM6"KHa, 
Paeke-Davis, mum oHMH.eHHoro MerioBeMecKoro 
TpoM^nna, Enzyme Research Laboratories, 
South bend, India, b KonH^ecTBe okojio 8 N1T 
eA./Mji, b tom >Ke caMOM 6ycjDepe) v\ 25 mkti 
McnbuyeMoro coeAHHeHi/ia b pacTBopnTene (b 
50%-hom boahom MeTaHone, no o6-bewy). 
flo6aBHHK)T 150 MKn BOAHoro pacTBopa 
xpoMoreHHoro cy6crpaTa (no 0,25 wr/Mn) n 
cKopocTM-rnAponut3a cyocTpara H3MepaiOT 
nyTeM KOHTponfipoBaHwa npoTeKaHHa peaKUntf 

npH 405 HM no BblCB0CO>KAeHHK) 

n-HMTpoaHnriMHa. CTaHAapTHbie KpMBbie orpoaT 
nyTeM BbmepMHBaHL/ia KpuiBoi* 3aBHCMMOCTii 

KOHUeHTpaUMM CBOOOAHOrO TpOM6MHa OT 

ckopoctm n/iAponn3a. Ckopoctw rMAponn3a, 
HaGnioAaeMbie c ncnbiTyeMbiMn coeAHHeHHaMU, 
3aTeM npeBpau^aioT b 3HaHeHwa "cBoooAHoro 
TpoM6iiHa" b coot BeTCT By to L14HX TecTax nyTeM 

HCnonb30BaHH« CTaHAapTHblX KpUBblX. 
CBfl3aHHblfi TpOM6MH (CBfl3aHHbM C 

ncnbiTyeMbiM coeAMHeHneM) paccMHTbiBatoT 
nyTeM BbiMMTani/ia Koni/mecTBa CBo6oAHoro 
TpoM^MHa, Ha6nioAaeMoro b ks>kaom onbiTe, m 
H3BecTHoro Ha^aribHoro Kon^MecTBa TpoMSwHa, 
ncnoribayeMoro b onbrre. KonnMecTBo 
CBoSoAHoro MHrnOiiTopa b k3>kaom onbiTe 
paccHHTbiBaioT nyTeM BbNUTaHun nucna woneCi 
CBA3aHHoro TpoM6nHa v\3 HMcria MoneCi 
Ao6aBneHHoro nHrn6nTopa (ncnbiTyeworo 
coeAH Hew/is). 

K a - BennMUHa npeACTaBJiweT C060P1 
KOHCTaHTy npeAnojio>KMTenbHoro paBHOBecMn 
Ann peaKU,nn Me>KAy tpom6mhom m ncnbiTyeMbiM 
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coeAHHeHMeM: 

TpOM6MH + I * — - TpOM6k1H —I; 

K - Bei.MH.1Ha = "pOMfiMH-I-J 

a [ CTpOM5MH>X<I>l 

Kass-BennHUHy paccHMTbiBaHDT Afifl p^Aa 
KOHi^eHTpaUjUM ncnbiTyeMbix coeAMHeHMM m 
cpeAHee 3HaneHMe Bbipa>KatoT b eAUHMi^ax nuTp 
Ha Morib. 

CneAy« no cyu^ecTsy BbiiueonncaHHbiM 
MeTOAMKaM Ana HenoBenecKoro TpOM^HHa m 
ncnorib3yfl Apyryro MenoaeMecKyKD KpoBb, 
KoaryjiFinnoHHyK) cucTeMy cepuHOBbix npoTea3 m 
npoTea3 c^nGpuHonnTMHecKOM cucTeMbi c 

COOTBeTCTByroU^HMH XpOMOreHHbIMM 
Cy6CTpaTaMH, ^AeHTMCjDMl^HpOBaHHblMM HVDKe, 

oueHUBaioT ceneKTHBHOCTb coeAHHeHUM 
HacTO??ti^ero M3o6peTeHwa b oTHoiueHUM 
cfcaKTopa Koaryrtai^nM cepuHOBbix npoTea3 n b 

OTHOLUeHHUI CjDM6pklHOJlHTMHeCKO« CUCTeMbl 

cepuHOBbix npoTea3, TaiOKe, KaK b 
cyu^ecTBeHHO^ Mepe oTcyTCTBMe y hmx 
HHTepapepeHMMM c cepHHOBbiMH npoTea3aMH 

a>M6pMHOJlMTHHeCKO« CMCTeMbl. MHTMSHTOpbl 

TpoM^MHa, npeAnoHTMTeribHO, He Aon>KHbi 
3aTparnBaTb 4>M6pMHoriM3, MHAyKTnpyeMbii?i 
ypoKHHa3oC^, nna3MHHoreHHbiM TKaHeBbiM 

3KTM BaTOpOM (t-P A) H CTpenTOKHH330M . 3TO 

MO>KeT SbiTb Ba>KHbiM TepaneBTMHecKoro 
ncnonbsoBaHMJi T3KHX areHTOB b KanecTBe 
AononHeHMfl k TpoM6ojiuiTMHecKOM Tepannn 3a 
CHeT CTpenTOKM H33bl , t-PA MJT1M ypoKHHa3bi m Ana 

npuMeHeHun TaKMx areHTOB b KanecTBe 
SHAoreHHoro, He 3aTparwBaK>U4ero cjDM6pMHonn3 
(B OTHOLLieHMM t-PA M ypoKMHasbi) 

aHTMTpoM6oTM^ecKoro areHTa. B AonoriHeHne k 
oTcyTCTBMKD MHTepcpepeHi^nn c aMHAa3Hotf 
aKTMBHocTbK) c#)M6pnHoriMTHHecKHX npoTea3, 
TaKan maAflLnas 0n6pMHonnTHMeeKaR cucTeMa 
MO>KeT 6biTb nccneAOBaHa nyTeM 
ncnorib30BaHM5i crycTKOB MeriOBeqecKOM nnaaMbi 
v\ mx nn3nca 3a c-ieT coot BeTCT By 10114 mx 
cjDM6pnHOJiMTMMecKMx nna3MMHoreHHbix 

aKTMBaTOpOB. 

MejioaenecKne c(3aKTopbi X, Xa, IXa, Xla n 
XI la 6bmn nonyneHbi ot Enzyme Research 
Laboratories, South Bend, India, 
HerioBeHecKafl ypoKMHa3a nonyneHa ot Leo 
Pharmaceuticals, Denmark; n peKOMOMHaHTHbiM 
aKTMBupoBaHHbiCi npoTenH G (aPC) nonyneH ot 
Eli Lilly and Co. , no cyu^ecTBy, comacwo 
naTeHTy CLUA 4981952. XpoMoreHHbie 
cyGcTpaTbi - 

N-6eH30Jin-lle-Glu-Gly-Aig-n-HHTpoaHHJiMA (Ana 
o>aKTopa Xa); 

N-Cbz-D-Arg-Gly-Arg-n-HMTpoaHnrikiA (Ana 
ncnbiTaHMfl cf3aKTopa IXa KaK cyboTpaTa 0aKTopa 
Xa); nupornyTaMnn-Pro-Arg-n-HMTpoaHMTinA 
(Ann cfaKTopa Xla m Ana aPC); 
H-D-Pro-Arg-n-HHTpoaHMfiMA (Ann cjDaicropa 
Xlla); h nupornyTaMnn-Gly-Arg-n-HHTpoaHnnnA 
(Ana ypoKMHa3bi) - npnoSpeTeHbi y Kabi Vitrum, 
CTOKronbM, LUBeL^na, nnn y Midwest Biotech, 
Fishers, Indiana. Sbi^Hfi Tpi^ncuiH nonyMeH ot 
Worth ington Biocemicals, Freehold, New 
Jersy, a KannwKpenH Hej-ioBe^ecKofi nna3Mbi 
nonyneH ot Kabi Vitrum, CTOKronbM, UjBeu.ua. 
XpoMoreHHbiw cy6cTpaT 
H-D-Pfo-Phe-Arg-n-HMTpoaHUJiMA Ana 
KannkiKpewHa nnasMbi npnoOpeTeH y Kabi 
Vitrum, CTOKronbM, lilBei^na. 

N-BeHSOnn-Phe-Val-Arg-n-HMTpoaHMJiMA, 
cy6cTpaT ana HenoBenecKoro TpoM6nHa n Ana 
TpuncHHa, CMHTesuipoBaH cornacHO MeTOAUKe, 
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onucaHHOM Bbiiue a^h coeAnHeHwfi HacTOfiuj^ero 
H3o6peTeHMq, Hcnonbsya H3BecTHbie MeroAbi 
coMeTaHUfl nenTHflOB M3 MMeioLjj.Hxcfl b npoAa>xe 
peareHTOB, nnn nonyneH ot Midwest Biotech, 
Fishers, Indiana. 

MejioBenecKufi nnasMHH nonyneH ot 
Boehringer Mannheim Indianapolis, Indiana; 
nt-PA b KanecTBe eflUHCTBeHHoro c LJ,enHOH 
aKTMBHocTbK) 3TanoHa (chain activity 
reference) npno6peTeH y American 
Diagnostica, greenwich, Connecticut; 
MOflncjDMUMpoBaHHbikt t-PA6 (mt-PA6) nonyneH ot 
Eli Lilly and Company no M3BecTHofi b ypoBHe 
TexHUKM MeroflMKe (cm. Burck m ap. J. Biol. 
Chem. 265, 51205177 (1990)). XpoMoreHHbifl 
cy6cTpaT nna3MMHa 

H-D-Val-Leu-Lys-n-HHTpoaHmiMfl n cyocTpaT 
TKaHeBoro nna3MHHoreHHoro aKTHBaTopa (t-PA) 
H-D-lle-Pro-Arg-n-HMTpoaHMJiMfl nonyqeH ot 
Kabi Vitrum, CTOKronbM, LilBei^nfl. 

B BbiujeonMcaHHbix xpoMoreHHbix 
cyocTpaTax TpexoyKBeHHbie cwMBonbi lie, Glu, 
Gly, Pro, Arg, Phe, Val, Leu \a Lys 
ncnonb3yioT Ana yKa3aHMfl cooTBeTCTByiou^ei^ 
rpynnbi aMWHOKHcnoTbi: kisojiefiu.HH, 

myTaMMHOBaa KucnoTa, muMMH, nponnH, 
aprnHUH, cjDeHkinanaHMH, BariwH, netfu.HH u 

J1M3MH, COOTEteTCTBeHHO. 

B HM>KecneAyiOLi4e^ TaojwLie 1 npuBOAHTca 
Kass-BeriMMMHbi, nonyMeHHbie c yKa3aHHNM 
coeAMHeHiieM, cooTBeTCTByrau^nM cfropMyne (I). 

CneflyeT 3aMeTWTb, hto, HeoxuflaHHo, 
coeflHHeMMfl, b KOTOpbix X o6o3HaHaeT 
D-i^nKJioreKcunanaHMnbHbiK qbparMeHT, 
o6naflaioT noBbiiueHHotf aqbqbeKTkiBHOCTbio b 
OTHOLUeHI/1l/l MHrn6npoBaHH5i Tpowi6MHa i/i 
noKa3biBaK)T oco6eHHo yAHBMTenbHo 

nOBblLJJeHHyJO 3C|DqbeKTHBHOCTb B OTHOLUeHMUl 

HHrn6npoBaHMFi GjsaKTopa Xa, Korfla cpaBHMBaioT, 
HanpMMep, c cooTBeTCTBytou^nMH 

coeAHHeHMaMU, b KOTOpbix X o6o3HanaeT 
D-ct>eHnnanaHnnbHbiM cfcpanvteHT. 
MaTepnanbi 

Cooa^bK) nna3My nonyMaiOT ot 
6oApcTByioLHMX cooaK CMewaHHotf nopoAbi 
(oooero nona, Hazelton-LRe, Kolamazoo, 
MuHnraH, CLUA) nyTeM BeHenyHKU.nn b 3,8%-hom 
HMTpaTe. OnGpuHoreH nonynaiOT M3 CBewePi 
co6aMbeM nna3Mbi, a qenoBe^ecKi/jfi 
c|3M6pMHoreH nonynaiOT M3 in -date A CD 
HenoBenecKofi KpoBH bo c|DpaKL\i4H 1-2, comacHQ 
npeALuecTByiotAMM MeTOAWOM m onucaHMflM: 
Smith, Biochem. J., 185, 1-11 (1980); w 
Smith n AP-, Biochemistry, 11, 2958-2967 
(1972). MenoBeMecKni* (4)i/i6pHi-ioreH (98%-hom* 
HMCTOTbi w 6e3 nna3MHHa) nonynatoT M3 
Americam Diagnostica, Greenwich, 

Connecticut. MaptcwpoBKa paAMoaKTHBHbiM 
nsoTonoM npenapaTOB cfcno"pnHoreHa 1-2 
ocyu^ecTBn^eTca, KaK coo6u4anocb paHee: Smith 
\a AP-, Biochemistry, 11, 2958-2967 (1972). 
YpoKHHa3a nonyneHa ot Leo Pharmaceuticals, 
Denmark, b BHAe 2200 Ploug eAfiHi/iu/ny3bipet<. 
CTpenTOKMHa3a nonyneHa ot Hoechst Roussel 
Pharmaceuticals, CoMepBwib, HbK>-A>Kepci>i. 

MeroAbi - Bo3AeRcTBMfl Ha nmm crycTKOB 
(tpom6ob) HenoBenecKOM nna3Mbi 3a cneT t-PA 

CrycTKM HenoBeHecKofi nna3Mbi nony^aioT b 
MMKponpo6npKax nyTeM AOoaBneHum 50 mkti 
TpoMSMHa (73 N1H eA./Mn) k 100 mkti 
MenoBeqecKOfl n/ia3Mbi, KOTopaa coflepwwT 
MeneHbitf H30TonoM MOAa-125 crpn6pnHoreH c 

paAHOaKTMBHOCTbK) 0,0229 MHKpOKfOpM. flM3MC 

crycTKa H3yHaioT nyTew noKpbiTna crycTKOB 50 
MKn ypoKMHa3bi mjim CTpenT0KtiHa3bi (50, 100 
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nnn 1000 eA./MJi) m HHKySai^nn b TeMeH^e 20 
nacoB npn KOMHaTHOM TeMnepaType. nocne 
HHKyGai^nn npo6npKM noflBeprawDT 

i4eHTpnct3yrnpoBaHMHD b MMKpoi^eHTpuctiyre 
BeKMaHa. 25 mkji h a Aoca aom h o m >khakoctm 
Ao6aBJiflK)T k 1,0 mxi 0,03 M TPHC/0,15 M 
NaCI-oycftepy Ans raMMa-noACMeTa. KoHTporin 
no noAcneTy b OTHOiueHMH 100%-Horo nn3nca 
nonyMawT nyTeM HeBKnto^eHMfl TpoM^MHa (m 
3aMeHbi 6ycj3epa). MHrn6MTopbi TpoM6nHa 
oi^eHUBaioT no bo3Mo>khoPi MHTepcjDepeHUnn c 
4)n6pnHonn30M 3a cneT BicnKJHeHMfl coeAHHeHUM 
b noKpbiBHbie pacTBopbi b koh L\e nt pa l^H 9iX 1,5 M 
10 eA/Mn. TpySbie npn6nn>KeHMfl 3HaHeHMi?i 
IC 50 oL^eHMBaioT nyTeM nnHefiHOM 
3KCTpanonfii4HM M3 AQHHbix ToqeK k BenvmuHe, 
KOTopaa Aon>KHa 03HaMaTb 50% nn3nca, ahh 

0TO11 OCOOOfi KOHL^eHTpaUjMM 

cjDnGpMHOJiMTMHecKoro areHTa. 
AHTHKoarynnHTHajq aicruBHOCTb 
MaTepnanbi 

nna3My co6aKM n nna3My Kpbicbi nonynafOT 
ot 6oApcTByK)inwx co6aK CMemaHHOM nopoflbi 
(oSoero nona, Hazelton - LRe, Kalamazoo, 
MHHurnHa, CLUA) nnn ot aHecTe3npoBaHHbix 
caMi^oB Kpwc Sprague - Dawley (Harlan Sprague 
- Dawiey, Inc., 1/lHAnaHanonncn, MHAMaHa, CIJJA) 
nyTeM BeHenyHKLinn a 3,8%-hom u,uTpaTe. 
0n6pnHoreH nonynatoT H3 in-date ACD 
HenoBenecKotf KpoBH b BWAe cjDpaKL^nn 1-2, 
cornacHO npeALuecTByKDU^HM MeTOAMKaM m 
onucaHMfiM: Smith, Biochem. J., 185, 1-11 
(1980); m Smith m pp., Biochemistry, 11, 
2958-2967 (1972). MenoBenecKufi cjDM6pMHoreH 
TaioKe nojiy^eH b BHAe 98%-hom huctotn m 6e3 
nna3MHHa, ot American Diagnostica, Tpmhbhh, 
KoHHeKTHKyT. PeareHTbi Koarynnunn ACTIN, 
TpoM6onnacTMH m MenoBeMecKafl nna3Ma 
nonyneHbi ot Baxter Healthcare Corp., Dade 
Division, MaPiaMM, <l>nopnAa. Bwhum tpom6mh, 
nonyMeH Hbifl ot Parke- Davis (Ann. fleCVrpotiT, 
MwHurnH), ncnorib3yK)T Anfl onbiTOB no 
Koaryjiflu,i/iw b nnasMe. 

MeTOAbi - OnpeAeneHHfl aHTHKoarynfli4MH 
MeTOAHKM ocyiAecTBneHMfl i/icnbJTaHUfi no 
Koaryji?ii4HM TaKMe, KaK onucaHHbie paHee; Smith 
n AP-, Trombosis Research, 50, 163-174 
(1988). npn6op Ana onpeAeneHM?! Koarynfli_\nn 
CoA Screen er (American Labor. Inc) ncnorib3yK)T 
Ana Bcex H3MepeHkiPi ncnbiTaHUM no Koarynfli4nn. 
npoTpoM6MHOBoe BpeM^ (PT) n3MepfiK3T nyTeM 
AoSaaneHUfl 0,05 mti coneBoro pacTBOpa u 0,05 
mji peaKTUBa TpOM6onnacTMH-C k 0,05 mji 
wcnbiTyeMoCi nna3Mbi. AKTMBt/ipoBaHHoe 
napunaribHoe TpoMaonnacTHHOBoe BpeMa 
(APTT) M3Mepfl(OT nyTeM utHKy6ai^M^ 0,06 mji 
ncnbiTyeMOM nria3Mbi c 0,05 mji peaKTMBa Actin b 
TeneHne 120 c c noaneAytom.i'iM Ao6aBJieHneM 
0,05 M/i 0,02 M pacTBopa CaCI 2 . TpoM^MHOBoe 
BpeMfl (TT) H3MepsiioT nyTeM Ao6aB/ieHM?i 0,05 
Mn coneBoro pacTBopa m 0,05 mji TpoM6nHa (10 
N1H A/Mn) k 0,05 mji ncnbiTyeMoPi nna3Mbi. 
CoeAHHeHwa cpopMyribi I Ao6aBJifl(OT k 
HenoBenecKotf nna3Me m nna3Me >KMBOTHbix b 
BHAe Sojibujoro p^Aa KOHu.eHTpaL^M^ c u,enbio 
onpeAerieHMa nponoHrnpoBaHHbix actpdpeKTOB 
npH HcnbiTaHMJix b OTHOiueHMH APTT, PT h TT. 
JlMHeCiHbie SKCTpanonaMMM ocymecTBJiafOT An?i 
Ol^eHKH KOHL^eHTpai^M^, Heo6xoAMMbix aha 

yABoeHMfi BpeMeHM o6pa30BaHM5i crycTKOB aha 
Ka>KAoro TecTa. 

>KMBOTHbie 

CaMU,OB Kpbic Sprague Dawley (350-425 r, 
Horlan Sprague Dawley Inc., HHAnaHanonnc, 
1N) aHecTe3npy*oT c nowou^bjo Kcnna3MHa (20 
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Mr/Kr, noflKoxMo) m KeTaMUHa (120 mv/kv, 
noflKOJKHo) m co,qep>KaT Ha HarpeBaeMOM boahom 
noBepxHOCTM (37°C). fipeMHyra Beny (BeHbi) 
KaHfonnpyiOT, MTo6bi mo>kho 6bmo ocymecTBnflTb 

BJlMBaHUfl (MH<45y3MH). 

Mofleiib apTepnoBeH03Horo LuyHTa 
JleByjo fipeMHyK) BeHy n npaByio KapoTMflHyto 
apTepnfo KaHK>rii4pyiOT c noMOLu,bfo ahuhoCi 20 
cm TK)6nHra M3 nonnoTuneHa I~I3 60. B AnMHotf 6 
cm i^eHTpanbHbM OTpe3CK 6onee ninpoKoro 
TK)6MHra (113 190) b npocBeT BcraBrmiOT 
xnonKOByK) HMTb (5 cm) Me>Kfly Gonee A^iUHHbiMM 
oTpeaKawn ao nonHoro Komypa 
aprept^oBeH03Horo LuyHra. Kposb L^upKynnpyeT 
nepea myHT b reneHMe 15 MwnyT, npe>Kfle MeM 
HMTb ocT0po>KHO yAanflfOT m B3BeujnBaioT. Bee 
Bna>KHoft hmtm BbNMTajOT H3 oSuiero seca HUTU M 
Tpoivtoa (cm. J.R. Smith, Br. J. Pharmacol., 
77, 29 (1982)). 

Korfla coeAMHeHne npUMepa 48 cpaBHMBatoT 
c D-MePhe-Pro-Arg-H (oocyxAeHO BbiiLie Ha c. 
2), b moasjim apTepnoB©H03Horo LuyHTa, 
aHTMTpoM6oTHHecKayi 3C>qbeKTHBHocTb HaPifleHa 
b 9 pa3 6onbLueM bo BpeMa HenpepbiBHOfl 

BHVTpMBeHHOM MHCfey3MH. B OTHOlLieHMH 

cHM>KeHMfl Beca rpoMoa ao Tofi >K9 caMOM 
oreneHU (npuMepHo ao 20% ot KOHTponn), 
coeAHHeHMe npUMepa 48 nponoHrnpyeT 
Tpoivi6MHOBoe BpeMfl nna3Mbi npuMepHo a 3 
pa3a, TorAa KaK TpoM^MHOBoe BpeMfl nna3Mbi 
yfljiUHfleTcn 6onee neM b 20 pa3, b npou,ecce 
MHcpy3HM CTaHAapTHoro COeflMHeHMfl. 
npoTpoM6wHOBoe BpeMfl h APTT VAnMHseTCfl 
TonbKO npuMepHo ao 120% ot KOHTpona 
(HecKoribKo ceKyHA) b reneHne MHcjDy3M!/i 
coeflMHeHU^ npMMepa 48. 

FeGl3 - MoAerib aprepnanbHoro 
noBpe>KAeHMfl 

KapoTHAHbie apTepnw ^3onnpyior nepe3 
cpeAHHo6pK)UJMHHbiM w LueCiHbiW pa3pe3. fioA 
Ka>Kflyio aprepmo noweiAaioT TepMonapy v\ 
TeMnepaTypy cocyAa HenpepbiBHO 

perncTpnpyK)r Ha A^arpaMMHOM neHTOHHOM 
caMonncue. BoKpyr Ka^ofi KapoTMAHOfi 
apTepnn, HenocpeACTBeHHO Bbiiue repMonapbi, 
noMeiAaioT MaHwerKy TfooMHra (0,058 ID x 
0.077OD x 4 mm, Baxter Med. Grade Silicone), 
npoflonbHo cpe3aHHoro (cut longitudinally). 
TeKcarnApaT FeCI 3 pacTBopnroT b BOAe m 
KOHL4eHrpau.HK) (20%) BbipawaioT TOJibKO c tomkh 
apeHMfl Ae^cTBMTenbHoro Beca FeCI 3. flna 
noBpewHuyi aprepwH h cTHMynnpoBaHH5i 
TpoMO"o3a, 2,85 mkti 3Toro pacTBopa nwieTKOtf 
bboa^t b MaHxeTKy apTepHH Bbiiue 
TepMonapHoro 30HAa. ApTepManbHaa OKKnio3H^ 
xapaKrepn3yeTcn CbiorpbiM naAeHMeM 
TeMnepaTypbi. BpeMfl okkjik)3mh perncTpupyeTCJi 
b MMHyTax m o3Ha^aeT BpeMfl, npoxoA^mee 
Me>KAV BBeAeHHeM FeCb v\ 6bicTpbiM naAeHMeM 
TeMneparypbi b cocyAe (cm. K.D. Kurz, Thromb. 
Res., 60, 269 (1990)). 

MoA©.nb cnoHTaHHoro TpoM6onn3a 

Hh BMTpo AaHHbie roBopaT o tom, hto 
nenTMAHbie nHrn6nTopbi TpoM6nHa kiHrn6npyK>r 
tpom6hh m flpyrkie cepuHOBbie npoTea3bi, TaKHe, 
KaK nna3MHH m TKaHeBbiPi nna3MHHoreHHbi£i 
aKTMBaTop. C Lieribto OMeHKM, nHrn6npyioT jim 
coeflMHeHHfi c|3M6pMHonn3 hh BUBO, onpeAejifltoT 
CKOpocTb cnoHTaHHoro rpoM6ojiM3a nyieM 
MMnnaHTaLiMH uenMKOM MeMeHoro crycTKa kpobm 
b neroMHbii* kpobotok. 

KpblCHHyK) KpOBb (1 Mfl) 6blCTpO CMeUJMBaiOT 

c 6bNbHM tpom6mhom (4 IU, Parke-Davis) v\ 
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MeneHbiM 125 l HenoBenecKHM ct>n6poreHOM (5 

NMKpOKfOpW, ICN), TOTMaC >Ke BHOCflT B 

CHiiacTHKOBbiM Tfo6uiHr i/i MHKy6npyK)T npui 37°C 
b TeneHMe 1 m. HoABeprHyTbi^ "crapeHMK)" 
TpoM6 yp,ann\OT H3 TK36nHra, paspeaator Ha 
cerMeHTbi b 1 cm, npoMbiBatoT 3 paaa 1h 
pacTBopoM conn i/i Ka>KAbiM cerMeHT noABepramr 
noAcneTy nMnynbcoB b raMMa-cneTMHKe. 
CerMeHT c w3BecTHbiM cneTOM MMnynbcoB 
3acacbiBatoT b KaTeTep, MTo6bi noroM 
HMnnaHTHpoBaTb b flpeMHyio BeHy. Tohkm^ 
KOHeLi KaTeTepa bboaht no coceACTBy c npaBbiM 
npeAcepAHeM \a crycTOK BbiTan km BaiOT b 
neroHHbiM kpobotok. Cnycra nac nocne 
MMnnaHTau,MM, cepAL\e m nerKMe M3BneKaK)T m 
pa3AenbHO noACHMTbiBaKOT mmcjio MMnynbcoB. 
TpoM6onM3 Bbipa>KaioT b npoi^eHTax, rfle: 

BBeaeHo cpm 
(Cpm = OTCHeTOB B MMHyTy). 
<t>M6pMHOJl^TMHeCKOe paCTBopeHMe 

MMnnaHTMpoBaHHoro crycTKa npoMcxoAMT b 

33BMCMMOCTM OT BpeMeHM (CM. J. R. ClOZel, 

Cardiovas. Pharmacol. 12, 520 (1988)). 

flapaMeTpbi Koaryn^UMM 

TpoM6MHOBoe BpeMfl nna3Mbi (TT) m 
aKTUBwpoBaHHoe napu,nanbHoe 
TpoM6onnacTMHOBoe BpeMn (APTT) M3MepqioT c 

nOMOlUbKD 4?M6pOMeTpa. KpOBb OT6MpaK)T M3 

iipeMHoro KareTepa m co6MpaKDT b lunpMU,, 
coAep>Kau4MM u,HTpaT HaTpM^ (3.8%-Hbiw; 1 HacTb 
Ha 9 nacreM kpobm). flnn M3MepeHMfl TT, nnasMy 
Kpbicbi (0,1 mh) CMeniMBatoT c coneBbiM 

paCTBOpOM (0,1 Mfl) M 6biHbMM TpOM^MHOM (0,1 

win; 30 eA-/Mn b TPMC-Syc^epe; Parke Davis) 
npM 37 °C. fl/ifl APTT, nna3My (0,1 mji) m 
pacTBOp APTT (0,1 wn, Organon Teknika) 
MHKy6MpyH3T b TeneHMe 5 mmh npM 37°C m Ana 

MHMLLMMpOBaHMfl KOaryT13LLMM AO^aBfiyiKOT 0,025 

M pacTBop CaCI 2 (0,01 mji). OnbiTbi noBTopflKOT 
ABa pa3a v\ 6epyT cpeAHee 3HaHeHne. 
Hhaokc 6m OAocTy n h oct m 

M3MepeHMe ©MOaKTMBHOCTM, TpOM6MH0B0rO 

BpeMeHM (TT) nna3Mbi, criyjKMT b KanecTBe 
3aMeHbi McnbiTaHMfl KnaccMcfDMKau^MOHHoro 
coeAMHeHKA oTHOCMTen b ho npeAnojioKeHMfi, 
hto npwpocTbi b TT yisnfliOTCW pe3ynbTaTOM 

MHrM6MpOBaHMfl TpOM^MHa TOJibKO 3a CHeT 

KnaccMcjDMKaUjMOHHoro coeAMHeHMq. BpeM«, 
npOTeKaKDLLiee OT B03fleMCTBMfl MHrM6MTopa 
TpoM6MHa oTHocMTenbHo TT, onpeAenaioT 
nocne BHyTpMBeHHoro BBeAeHMf? 
neKapcTBeHHoro cpeACTBa aHecTe3MpoBaHHbiM 
KpbicaM m nocne opanbHOM o6pa6oTKM 
6OApCTByK0LLlMX Kpbic. 3a cneT orpaHMHeHMM 
o6-beMa kpobm m HMcna ToneK, HeoSxoAMMbix 
An« onpeAeneHMH BpeMeHM, npoTeKaioLLiero ot 
BpeMeHM o6pa6oTKM ao BpeMeHM, KorAa OTBeT 
B03BpaLLiaeT K 3HaHeHMJ1M ao o6pa6oTKM, 
Mcnonb3yK)T ABe nonynai^MM Kpbic. Ka>KAbii?i 
o6pa3eu nonyn^uMM 03HanaeT nepeAyiouJiMecfl 
nocneAOBaTenbHbie BpeMeHHbie tomkm. 
CpeAHee TT BbiLue npoLueAUjero BpeMeHM 
Mcnonb3yK)T Ana pacMeTa nnoiuaAM noA kpmboW 
(AUC). klHAeKC 6MOAOCTynHocTM paccHMTbiBaioT 
no HM>KeyKa3aHHoti cjDopMyne m Bbipaxajor b 

BMAe npOU,eHTa OTHOCMTenbHOM aKTMBHOCTM. 

nnoLAaAb noA kpmboW (AUC) npoujeAiuero 
BpeMeHM TT nnasMbi onpeAenafOT m 
ycTaHaBnMBafOT a^ih A03bi. 3tot MHAeKC 
6MOAOCTynHOCTM Bbipa>KaeT "% OTHocMTenbHotf 

aKTMB HOCTH" H paCCHMTblBaeTCfl K3K: 



o 

00 

u> 

00 



-61- 



V. OT H OCMTB/lb H OM aKTMBHOCTM 
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flo3a p.o. 

p,o. = nepopanbHo; i.v. = BHyTpuBSHHo). 
CoeflUHeHMfl 

PacTBopbi coeflUHeHMM roroBST e^eflHeBHO 
CBe>KHiviM b 1h coneBOM pacTBope v\ nH"bei_\npyK3T 
b Bufle oonioca v\nv\ annBaioT, Hannnaa Ha 15 
muh paHbiue m npoAQJwaa Ha bc©m npoTaweHi/iw 
OKcnepMMeHTanbHoPi nepTypoau.nn, Koropaa 
cocraBnaeT 15 muh b MOAenw 
apTepnoBeH03Horo LuyHTa \a 60 muh b 
FeCI 3-MOflenw apTepnanbHoro noBpeweHwa n 
b MOAenn cnoHTaHHoro rpoM5o3a. 
HH-beKi4npyeMbiM o&beM oontoca cocraBnaeT 1 
Mn/f<r BHyrpuBeHHO n 5 wm/Kr nepopanbHo, a 
o6TseM WH(£y3Hn cocTaBnfieT 3 mji/h. 

CTaTMCTMKa 

Pe3ynbTarbi Bbipawawr b bha© 3HaneHHM 
+ASEM. ftna BbiflBneHna cTarncrnMecKM 
3HannMbix pa3nnHi/iw" ncnonb3yK)T pyTMHHbiM 
aHanui3 pacxo>KAeHMfi h 3areM npHMeHHKrr TecT 
Dunnett Ana onpeAeneHwa, KaKne 3HaneHna 

ABflflfOTCy? pasnMHHblMH. YpOBeHb 3HaHMMOCTM 

OTKnoHeHna ot HyneBoro n pennon owe huh 
afleKBaTHbix 3HaneHMM cocTaBnseT P < 0,05. 

Xl/IBOTHbie 

Ko6enefi (roH^ue; b B03pacre or 1 8 MecaupB 
AO 2-x neT; bscom 12-13 Kr; Marshall Farms, 
North Rose, Hbto-l/lopK 14516) npwBa3biBa*or Ha 
HOHb n cnycra 240 MHHyr nocne ao3mpobkm 
KopMflT nnme« no peu,enTy cornacHo Purina 
(Purina Mills, St. Lous, Missouri). Boay 
flatoT b AocTaTOHHOM KonutMecTBe Ana 
Bbi>KHBaHHfi. noAflep>KMBatoT KOMHaTHyiO 
TeMnepaTypy npn 24,9-28°C; oTHocwrenbHaa 
Bna>KHOCTb cooraBnaeT 45-50%; m ocBemaiOT 
600-1800 h. 

<t»apMaKOKMHeTMMecKan MOAenb 
HcnbiTyeMoe coeAHHeHne roroBAT 
HenocpeACTBeHHo nepeA A03npoBKOfi nyiewi 
pacTBopeHna b depunbHOM 0,9%-hom coneBOM 
pacTBope ao nonyqeHUfl npenapaTa c 
KOHMeHTpai4ne^ 5 wir/win. Co6aKM nonynaKn- 
OAHopasosyfo A03y 2 Mr/Kr ncnbuyeMoro 
coeflUHeH^y? nepopanbHo. 06"pa3U,bi KpoBfi (4,5 

MJl) OT6MpaK)T M3 JiaTepailbHOM nOAKO>KHOfi BeHbl 

B nacbi 0,25, 0,5, 0,75, 1 , 2, 3, 4 u 6 nocne 
A03HpoBaHi/m. Ocpasubi co6npatOT b 
u,MTpaTnpoBaHHbie Tpy6KM Vacutainer w AepwaT 
na JibAy ao KOHL^eHTpupoBaHMfl nna3Mbi nyreM 
□.eHTpucpyri/ipoaaHHH. 06paau,bi nnaaMbi 
npeo6pa3yK)T c noMombio 

AMHMTpocjDeHMJirnApasnHa m aHannawpyjor c 
noMombio B3>KX (BbicoKOsc^cfeeKTHBHofi 
jkhakocthom* xpoiviaTorpacjDMM) (KonoHKa c Zorbax 
SB-C8), 3nionpya MeiaHonoM c 500 MMonb 
au,eTaia HaTpwa, AOBOAa flo pH 7 c noMombio 
cfcoccfcopHotf KucnoTbi (60:40 no o6"-beMy). 
KoHi4eHTpam^K) b nnasMe ncnbiTyeMoro 
coeflMHeHwy? perncTpnpyioT m ncnojibsyioT Ana 
pacMeTa c^apMaKOKHHernnecKnx napaMeipoB: 

KOHCTaHTa CKOpOCTH SnklMHHHpOBaHUia, K e ; 

o6u4nCi KnupeHC, Clt; o6"beM pacnpeAeneHHa 
(BacKy;iRpn3ai4MM), V BpeMa MaKCHManbHofi 
KOHqeHTpai^nn b nna3Me ncnbiTyeivioro 
coeflWHeHMfl, T max ; MaKCMManbHaa 
KOHi4eHTpau.ua ncnbuyeivioro coeA^iHeHHf? 
npn T max , C max ; nepnoA nonypacnaAa 
nna3Mbi, to,5; nnomaAb noA KpuBoPt, A.U.C. m 
a6cop6npoaaHHafl Aona ncnbiTyeivioro 
coeflMHeHUfl, F. 

MoAe-nb KopoHapHoro aprepnaribHoro 
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TpOM603a H3 KpOJIMK© 

XnpyprviMecKoe npenapupoBaHne v\ 
ocHameHMe HHCTpyMeHTaMM b otholushum co6aK 
TaKne, KaK onucaHO Jackson m AP-, 
Circulation, 82, 930-940 (1990). Co6aK 
cMeiuaHHbix nopoA (b B03pacTe 6-7 MecaueB, 
o6oero nona, Hazelton-LRE, Kalamazoo Ml, 
CLUA) aHecTe3npytOT neHTo6ap6nTanoM HaTpwa 
(30 Mr/Kr BHyTpMBeHHO, i. v. ), MHTV6npyiOT M 
BeHTHflMpytOT KOMHaTHbIM BOSAyXOM. 

npMJlMBHO-OTJlMBHblCl 06"beM H CKOpOCTM 

AbixaHH* perynnpyror 3a cseT noAAe p>Ka h m a b 
kpobh P02, P0 2 m pH b oSbHHbix npeAe/iax. 
rioAKoxHbie uroribMaTbie arteKTpoAbi BCTaBJif?K3T 
Ana perncTpai_|nn 6nonoTeHi4ktajia-n Ha 
ajieKTpoKapAnorpac^e. 

JleByio apewHyio seHy v\ o6myto KapoTHAHyto 
apTepMfo M3onnpyiOT 4epe3 neBbi^ 
MeAHonaTepanbHbiPi LueiiHbifi pa3pe3. 
ApTepnaribHoe KpoBHHoe AaBJieHne (ABP) 

H3MepaiOT HenpepblBHO C nOMOLAbfO 

npeABapMTeribHO oTKann6poBaHHoro 
TpaHCAyKTopa (AamnKa) Munriapa (MOAenb 
MPC-500, Millar Instruments, XbracTOH, TX, 
CLUA), BCTaBJieHHoro b KapoTMAHyfo apTepnto. 
^peMHyw seHy KaHionnpyfOT Ana oT6opa kpobm 
b npoi^ecce axcnepniweHTa. B AonoriHeHne, 
o>eMoparibHbie BeHbi ooewx 3aAHnx nan 
KaHHDJinpytoT Ana BBeAeHna wcnbiryeMoro 
coeAHHeHna. 

fleByiO TOpaKOTOMMK3 ocymecTBrmioT B nflTOl^ 

Me>Kpe5epHow nonocTM m cepALie noABetUMBajoT 
b nepuKapAna/ibHoi^ paMtce. BeriMMMHOi^ 1-2 cm 
cerMeHT neBoii orn6afoiAePi KopoHapHOM 
apTepnn (LCX) M3onnpyiOT 6jim3ko k nepBoK 
rnaBHoi^ AnaroHajibHotf BeHTpuKynapHo^ BeTBM, 
26-ro Kann6pa c tohkmm uronb^aTbiM kohl^om 
npoBonoMHbiM anoAHbiM aneicrpoA (noKpbiTan 
TecpnoHOM® 30-ro Kann6pa 

cepe6pflHO-nriaTHHHpoBaHHafl MeAHas 
npoBonoKa) AnnHOM 3-4 mm BcraBnafOT b LCX m 

BBOAaT B KOHT3KT C BHyTp©HH©ft nOBepXHOCTblO 

apTepnn (3aKpennaK)T ao oKOHHaHna 
SKcnepuMeHTa). CTHMyjinpoBaHne t4HKna 
3aBepujajOT nyTeM noMeu^eHna KaroAa b 
noAKO>KHbi^ (s.c.) yMacTOK. PerynnpyeMoe 
nnacTHKOBoe 3aKpbiBaioLAee npucnocoSneHne 
noMei^aioT b6jim3M LCX, Bbiuje o6nacTM 
aneKTpoAa. npeABapmeribHO Kann6poBaHHbiw 
3neKTpoMarHHTHbiM noTOMHbifi 30HA (Carolina 
Medical Electronics, King, U.S.A.) noMeinaroT 
B6riM3M LCX, oriuxaPinietf k aHOAy, Ana 
n3MepeHwa KopoHapHoro KpoBOTOKa (CBF). 
3aKpbiBaK)iAee npyicnoco6neHne (oKKnicAep) 
peryjinpyjOT Ana AocTMweHna 40-50%-Horo 
HHrno~L/ipoBaHwa oTBeTa runepeMMHHoro 
KpoBOTOKa, Ha6nhOAaeMoro cnyora 10 ceKyHA 
nocne MexaHMMecKOM okkhiosmh LCX. Bee 
reMOAHHawnMecKne n 3Kr n3MepeHna 
perncTpupyjoT m aHann3npyioT c noMou^bfo 
CMCTeMbi 6aHKa AaHHbix (MOAenb M3000, 
Modular. Instruments, Malven, PA, CLUA). 

06pa3oaaHne TpoM6a \a pe>KMMbi BBeAeHnw 
coeAHHenna 

3neKTponuiTM>-iecKoro noBpe>KAeHMfl 
BHyTpeHHefi CTopoHbi AocrnraioT nyreM 
npunoxeHna k aHOAy nocToaHHoro TOKa 100 mkA 
(DC). Tok noAAep>KHBaioT b Te^eHne 60 MMHyr v\ 
3aieM npepbiBatoT Ana npoBepKM, 
oKKnioAnpoBaH cocyA mjim H6T. 06pa30BaHne 
TpoM6a nponcxoAMT cnoHTaHHO, ao Tex nop, 
noKa LCX nonHocTbio He OKicniOAnpyeTCfl 
(onpeAenafOT b BMAe HyneBoro CBF n no 
yBennneHMK) S-j-cerMeHTa). BBeAeHne 
coeAHHeHna Ha^MHawr nocne Toro, ksk 
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oKKnFOA^pyfoii^nM TpoMG cymecTByer ywe b 
TeneHne 1 naca. MH<tiy3i/iio b reneHne 2 h 
coeflMHeHMPi Haerosmero w3o6peTew/m b flo3ax 
0,5-1 iwr/Kr/M HannHaioT oflHOBpeweHHo c 
MHcjayanew TpoMOonHTnnecKoro areHTa 
(HanpuMep, TKaHeBbifi nna3MHHoreHHbift 
aKTMBaTop, cTpenTOKHHa3a, AP SAC). 
Penepcfcy3wo ocymecrBnafOT b TeneHwe 3 m 
nocne BBefleHMH uicnbiryeMoro coefl^HeHUfl. 
PeoKKnio3nio KopoHapHbix apiepHtf nocne 
ycneujHoro rpoM6onn3a onpeAenflfc-T KaK 
HyneBoCi CBF, KOTopbii* nepcwcTwpyeT b 
Te^enne > 30 muh. 

l~eMaTonon/m m onpeAeneHue Lua6noHHoro 

BpeMQHM KpOBOTeMeHMfl 

["loflCMeTbi KneTOK u,enbHo£i KpOBH, 
reMomo6nH m Bennni/iHbi reMaTOKpi/m-ibix nucen 
onpeAenaioT Ha o6pa3U,e oGbeMOM 40 Mien 
L^MTpaTupoBaHHoPi (3,8%) KpOBH (1 MaCTb 
i^MTpara Ha 9 Hacretf kpobh) c noMOii^bK) 
reMaTonornHecKoro aHanw3ajopa (Cell-Dyn 900, 
Sequoia-Turner, Mount View, VA, USA). 
UJaorioHHoe Bpewifl ruHrnBanbHoro (AecHeBoro) 
KpoBOTeneHMfl onpeflennioT c noMOiijbio 
ycTpoCicTBa Simplate II arm H3MepeHna BpeMeHU 
KpoBOTeneHMfl (Organon Teknika Durham, N.C., 
CLUA). YcTpoKcTBO ncnojib3yjor a™ roro, nroSbi 
cflenaTb 2 ropi/i30HTanbHbix paspe3a b flecHe 

J1K)6otf BepXHeM MJ1M HI/DKHefi neBOM Hen (OCT M 

co6aKM. Ka>KAbiM pa3pe3 MiweeT ninpuiHy 3 mm m 
rny6MHy 2 mm. flenaioT paspe3bi h ncnonb3y k>t 
ceKyHflOMep c ocTaHOBOM ppa onpeAeneHna, 
KaKoe no AnnTenbHocru npowexoAWT 
KpoBOTeMeHM©. BaTHbiM TaMnoH ncnonb3yK)T f\nn 
BnuiTbiBaHna KpoBM, KorAa OHa MeAneHHo 
BbireKaer (npocanMBaeTCfl) M3 paapeaa. 
LUaSnoHHoe BpeMH KpoBOTeneHMfl 
npeflCTaBnfieT co6oPi speMfi ot naApeaa ao 
npeKpameHMfl KpOBOTeneHUfl. BpeMeHa 
KpOBOTeneHMii npHHUMaioT: tohho ao BBeAenn^? 
ncnbiTyeworo coeAMHeHnsi (0 muh), 60 mhh npn 
anMBaHMH, no oKOHHaHMH BBeAeHna 
ncnbuyeMoro coeAWHem/m (120 mmh) m b KOHU,e 
OKcnepuMeHTa. 

Bee AaHHbie aHanw3i/ipyH3T nyTeM pyTUHHoro 
aHanw3a pacxoKAeHMfi (ANOVA) c 
nocneAyioL^nM Student - Neuman - Kuelspost - 
hoc t-TecTOM Ana onpeAeneHwa ypoBHfl 
AocTOBepHOCTM. noBTopaeMbie M3MepeHMfl 
ANOVA ncnonb3yiOT Ana onpeAeneHun 
3HaMMMblX pa3nnHM« Me>KAy BpeMeHHbIMM 
roHKaMU b npouecce 3KcnepnMeHTOB. 3HaneHM5i 
onpeAenatoT Anfl Toro, HTo6bi craTwcTHHecKoe 
pa3nnMne HaxoAnnocb MUHUManbHo Ha ypoBHe 
p < 0,05. Bee 3HaHeHwa npeACTaanaioT cpeAHee 
hucjio ± SEM. Bee kiccneAOBaHH* npoBOAflr b 
cooTBeTdBnn c py koboah L14 n m m nptmuHnaMki 
American Physiological Society. flanee, 
noApoSHoe paccMOTpeHne MeTOAWK 
onucbiBaeTca Jackson m AP-i J- Cardiovasc. 
Pharmacol., 21, 587-599 (1993). 

B raon. 2 AaHa aHTHKoarynflu,Mfl 
HenoBeHecKoW nna3Mbi. 

Oopiwyna M3o6peTeHMfl: 

1 . llenTMAHoe npOM3BOAHoe o6\x\ev\ 
cfiopMynbi I 

X-Y-NH-(CH 2 ) r -G, 

nnn ero c^apMau.eBTkiHecKH npneMneMaa 

CDJlb, MJ1M ero COJlbBaT, 

r&e X - D-roMonponnHun, 
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MUM 



Z n 

T - C3 - CaL\nKnoanKnn, C1 - CaanKnn; 



MJIM 




Z 

a = 0 wnv\ 1 ; 
Q - NH-A; 

A - boaopoa, C1 - C 4 ariKnn, R"S0 2 -(rAe R" 
- C1 - C4anKnn), R"OC(0)-(rAe R" - C1 - 
C 4anKMn), R"C(0)-(rAe R" - 9- wnn 
10-nneHHafl HeaaMeu^eHHafi nnn 3aMeu^eHHan 
KOHAeHCHpoaaHHaa 6ni4Hi<nnHecKafl 
apoMaTMMecKa« reTepoi4MKnnHecKa« rpynna, 
MMeiomafl oahh aTOM a3ora, KOTopas MoxeT 
6biTb saMeu^eHa C1 - C4anKi*noM) nnn 
-(CH 2 )g - COOH; 

g = 1 , 2 nnn 3; 

B - boaopoa; 

R' - boaopoa; 

m = 1; 

n = 1; 

2 - boaopoa; 
Y o6o3Ha^iaeT 
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OH 



50 -NR*-CH 



11 I □ n 

-c- -« 1 — c- 
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II 
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rAe R 9 - C-i - C 6 anKnn, C 3 - C 8 L|MKnoanKMn 
wni/i -(CH2)p-L-(CH 2 ) q -T'; 

pp - boaopoa, C-i - C 6 anKkin, C 3 - 
C gL^HKnoanKMn nnn -(CH2)p-L-(CH2) q -T'; rAe p 
= 0, 1, 2, 3 nnn 4; L - cBH3b, -0-, -S- unM 
-NH-; q = 0, 1, 2 win 3 M V - BOAopoA, C-j - 
C 4anKnn, C3 - Csi-lUKnoanKnn nnn Ar, rAe Ar - 
cjDeHun; R y - -CH2- m R z , B3jqTbiM c R y m Tpewa 
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coceAHMMH aTOMaMU yrnepofla, o6pa3yeT 
HacbimeHHoe Kap6oi4MKnnHecKoe KonbLp H3 5 - 8 
aTOMOB; 

r = 1 nnn 2; 

G - -(CH 2 ) S -R, me s = 0-5, 
-CH=CH-(CH 2 ) r R, rqe t = 0-3, 



, — D y — C CH > 



(CH > -R 
2 k 



<CH > -R 
Z 1« 



2 b 



r^e Dh E Ka>KflbfM - CH uni/i oflMH M3 D m E - 
N, a APyrofi - CH; k = 0 nnn 1; b = 1; M - S; 
Kaa<Abitf W-CHm 

NH NOH NH 

II II II 

R - -NH , -C-NH . -C-NH HflM -NH-C-NH . 

2 Z 2 2 

win ero qbapMaLjeBTMHecKi/i npi/ieMJieMaa 
conb, mjim cj^apMai^BBTMHecKH npneMnewibiki 
coribBar yKa3aHHoro coeAHHeHun, nni/i ero conb 
np^i ycnoBnn, hto A He nunnercn boaopoaom, 
C -i - C4anKnnoM t/ini/i 

TpeT6yTnnoKCMKap6oHnnoM, Korqa G 
-(CH 2 ) 8 -R will -CH= CH-(CH 2 ) t -R, M R - 
-C(=NH)NH 2 MJin -NH-C(=NH)NH 2 , Y - 
HesaMeu^eHHbiPi nponnHM/i (R p - BOAopoA) H T - 



z/ 

h npM ycrtoBUM, mto R He ABj-meTCfl awiMHO 
mjih ryaHHAHHO, KorAa r= 1ns =0; n, i<poMe 
Toro, npn ycnoBUM, hto A He a6o3Ha^aeT 
boaopoa, C-i - C 4 ariKnn, MeTnncynb4)OHnn mjih 
-(CH 2 ) g -COOH, KorAa G - -(CH 2 ) S -R ; b Koropowi 
R - -C(= NH)NH 2 win -NH-C(=NH)NH 2; Y 
oGo3Ha^aeT 

ao HesaiwemeHHbifl npo.ni/iHM.n 
II 
— c- 

(R p - boaopoa) nnn 4-rMApoKCnnponnHMJi 
(R p - OH), R' - boaopoa, T - i_LWKnoreKCi/iri m 
Q - -NH-A; n, Kpowe roro, npn ycjioBnn, hto 
R'^O^ He flBnfiercfl apMJicyjibqboHMJioM, KorAa 
G - -(CH 2 ) S -R, b kotopom R - -NH-C(=NH)NH 2 , 
Y - He3aMeLAeHHbitf npojiMHun (R p - boaopoa) 
mjih 4-MeTMJiTMonporiMHMn (R p - SCH3) M Q - 
-NH-A; m npM yenoBMM, mto A He o6o3HanaeT 
R"S02-, Korfla G o6o3HanaeT 



2 to 

T - C-| - C 8 anKnn hum 



h Q - -NH-A; m, KpoMe topo, M3 coeAHHeHMM 
cfcopiviynbi I HCKfiioHeHbi coeAHHeHHfl, rAe X - 
D-roMonponnHnn. 
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K O 
I II 

T-CCH ) -C -C- 





b KOTopbix T - C 3 - Csi^HKnoariKHn, C1 
C 8 anKnn, 



MJ1M 




a = 0 mtm 1 ; 
q _ -NH-A; 

A - boaopoa, C1 - C 4 anKM.n, R"S02-(rAe R" 
- Ci - C4anKMTt), R"OC(0)-(rfle R" - C1 - 
C 4 anKnn), R"C(0) - (rAe R" - C1 - C4ariKnn) mtim 
-(CH 2 ) g -COOH; 

g = 1 , 2 win 3; 

B - boaopoa; 

R' - BOAopoA; 
m = 1; 
n = 1; 

Z = boaopoa; 
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b KOTopbix R p - boaopoa; 
r = 1 mjim 2; 



C CH ) - R' 
2 k 

rAe D m E Ka>KAbiM - CH, 3aMemeHne 
fiBJifleTCFi 1 , 4-; k = 0 \a R* - -C(=NH)NH 2 hjim 
-NH 2 -C(= : NH)-NH 2 (T.e. G - 4-aMMA^HOcj3eHMTi 
nnn 4-ryaHMflMHOc|DeHMn); nnn 



CCH > -R' 
Z k 



TAe k = 0 n R' - -C(=NH)NH 2 
-NH 2 -C(=NH)-NH 2 , HflM k = 1 n R' - 
NH)NH 2 ; HUM 



MflH 

-C(= 



Z to 

rAe R' - -C(=NH)NH 2 ; m, Kpoiwe Toro, rfle 
ariKMn caM no ce6e mjih KaK naorb Apyroro 
saMecTHTexm aBiiaeTCfl MeTmiOM, sthjiom, 
H-nponmioM, M3onponmioM, H-6yTnnoM, 
TpeT6yTnnoM, M3o6yTwnoM hum BTop-6yTMnoivi; 

C 3 - CsL^MKnoanKMn yiBnfleTCfl 
UHKnonpormnoM, MeTHJiUHKnonponnnoM, 
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o 



mHKTi06yTMJ10M, l^MKflOneHTMflOM, 

UMKnoreKCunoM, 4-MermmnKnoreKcnnoM nnn 

L^MKnOOKTHJlOM; 

9- nnn 10-MJieHHoe reTepoi4nicnnHecKoe 

KOJlbLJO ABJlfieTCfl HHflOJIMJIOM, XMHOJIUHMJIOM 

mjim M30XMHOJ1MHHJ10M; m, KpoMe Toro, rAe nio6afl 
reTepoapoMarktMecKas rpynna, nepem/ianeHHafl 
Ana onpefleneHna R" ?iBrmerc?i He3aBncnMO 
He3aMemeHHOtf win 3aMeL^eHa oahmm 
3aMecTMrejieM, Koropbifi npuBOAUT k 

yCTOllMMBOM CTpyKType, He3aBMCMMO Bbl6paHHblM 

M3 - C 4 anKnna. 

2. CoeflMHeHne, wjih era corib, mjim ero 
conbBaT no n.1 , rpp 



R O 
I II 

CH > -C-C- 
Z a | 

<3 



z/ 



D-roMonponnHnri mjim 1 -Piq; Y - nponnHwn \a 
Q - NHA, b kotopom A - BOflOpOA MJlkl 
R"S0 2 -( r Ae R" - 3Tnn), R' - BOflopofl, Z - 
BOAOpofl m B - BOAOpOAi R - ryaH^AMHO nnn 
aMMAMHorpynna. 

3. CoeAMHeHne, win ero conb, nrin ero 
conbBaT no n.1 nnn 2, rAe G 
4-aMMflMHOcjDeHMJibHafl rpynna. 

4. 4>apMaueBTHHecKafl KOMno3W4Wfl ( 
ncnonb3yeMa?i flna WHrn6i/tpoBaHi/m TpowiSnHa y 
MneKonnTaHDL^ero, KOTOpaa coAep>KHT 
3CjD0eKTMBHOe KOJll/NeCTBO coeAW-iei-itie 

Q>opMynbi I, nnn era cjDapMai^eBTHMecK^ 
npneiwrieMoPi conn, nnn conbBaia, yKa3aHHbie a 
j~ik)6om H3 nn. 1 - 3, m cfrapMai^eBTViMecKi/i 
npneMneivtbiW HocnTenb, pa36aBnrenb mjih 
HanoriHMTejib. 

5. Cnoco6 nortyqeHnq coeflUHeHUfi cjsopMyribi 



10 



15 



20 



25 



30 



35 



X-Y-NH-(CH 2 ) r -G, 

yKa3aHHora b jiio6"om M3 nn.1 - 3, KOTopbifi 
BKnjonaeT: a) yAaneHne oAHOBpeMeHHoe nnn 
nocneflOBaTeribHoe 3amwTHon(bix) 
rpynnbi(rpynn) P cooTBercTByioLi^ero 
coeAMHeHM^ cj^opMynbi II 

(P)X-Y-NH-{CH 2 ) r -G(P) I 

rAe (P)X - paflUKan X, KOTopbifi MOM<eT 
coAepwaTb oAHy hum HecKoribKO sai^nrHbix 
rpynn P, He3aBHcnMO Bbi6paHHbix H3 
aMMH03aiAMTHbix rpynn P Ana coeAHHeHMfl 
dpopiviynbi I, b kotopom X BKnfonaeT ocHOBHyK) 
NH-MacTb, m Kap6oKCM3aiAMTHyio rpynny P aha 
coeAHHeHUM cjDopMynbi I, b Koropowi X BKnwMaeT 
Kap6"oKcnj~ibHbiM ocTaTOK, n G(P) - paAW<an G, 
KOTOpbtti Moacer coflepaoTb OAHy nnn HecKO/ibKO 
He3asMCMMo BbiSpaHHbix aMMHOsau^MTHbix rpynn 
P; wnn 6) Ana coeAHHeHkifl cjDopiwyjibi I, b 

KOTOpOM 

NH 
II 

R - -C-NH 

Z 

TMAP^poBaHne cooTBeTCTByioLnero 
coeAMHeHun cfcopwiynbi I, B KOTOpOM 
MOH 
II 

R - -C-NH ; 

Z 

n c nocneAyioi^HM, KorAa Heo6xoAHMa conb 
coeAHHeHH?i cjDopMyiibi I, o6pa30BaHneM conn c 
4)apMai4eBTMMecKM npnewneMon kmcjiotom. 

6. Cnoco6 HHrn6npoBaHMfl TpoM6nHa y 
MJieKanMTaKJinero, BKntOMatomnfl BBeAeune 
3ct»c|)eKTHBHoPi A03bi coeAnHet-infl, nnn era 
dpapMaMeBTHMecKM npneivmeMon conn, nnn 
coiibBaTa, yKa3aHHbix b nfoooM H3 nn.1 - 3, 
MJieKonMTaioaieMy, Hy^aiomeMycfl b 

HHrM6npOBaHMH TpOM6MHOB. 
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Oi 




27 


0.29 


0.02 


00 


35 


28 
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TaSjiHua 2 
AHTHKoaryjiHUHH ^ejioBe^ecKOfi njia3Mw 



2x BpeMH CBepTbisaHHH (Hr/MJi) 

npn^ep TT APTT PT % opaJibHO/BHyTpH- 

B6HHO 

_ aKTHBHQCTb (KpbICa) 

8 

NT 
NT 
NT 
NT 



1 250 NT NT 

2 170 NT NT 

3 590 NT NT 

4 230 NT NT 

5 30,000 NT nt 



6 390 NT nt NT O 

7 490 NT NT NT 

00 

in 
oo 



ro 

oo 
oi 
oo 

O 
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